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PREFACE

COnSiderable encouragement has been expressed to vocaticnal
- educators to be innovative and creative in their efforts to pro-
q vide the kindsaof education‘nee&ed'in the yeams ahead. This
project is_one of a number of similar attempts on the part of the
profession.' The cluster concept, as envisioned in this study,

| is”designed tolpreparepthe'indi#idual for entry level capability
in a cluster of related occupations. The cocncept is aimed at the
'development ofVSkills and understandings related to a number of
;allied fields as well as the specific.job'entry reqnirements.

The project vas initiated for the purpose ¢f making a study
of the cluster concept as a form of vocational education at the
secondary school level. The initial phase of the research was
aimed at determining the acceptability and feasjbility of the
~cluster concept approach'as well as identifying certain occu-
"patidnaldclnsters.  Tﬁe”f1ﬁa1 phase‘ﬁas dirQCted'toward develop;A'
| ing a series of course outlines for the selected clusters. The
cluster concept was not an attempt to establish a national, regionm
.al, or local program for vocational education. It was strictly
:a research effort aimed at the three aspects identified above.
| The final report of the project is presented in four volumes.
,flThe first volume is a. three‘part report.‘ The first section pre-.

':,sents the. research;procedmres and results concerning the appropri—

‘fﬂgﬂateness of the cluster conwept.f The second section presents the

7;occhational clusters. The third section presents the research

s




procedures used to develop the course outlines for the identified

occupational clusters.

{

The other three volumes present the results of the project
for each of the iollowing occupational clusters. const:ruction,
electro-mechanieal installation and repair, and metal forming and
fabrication. Zach of these volumes is divided into five sections,
The ‘irst section presents the tasgks 1dentified for job entry in-
to the occupations included in the specific clusters. The second
section includes the analysis of the tasks, or worker activities,
with respect to the areas of human requirement needed to perform
the tasks. An instructional sequence example for each task is
provided in-Ehe third section. The fourth.section presents the
common areas of human requirement for the cluster and- the last
section presents the course cutlines for the occupational cluster,

The research was performed by a research team under the di-
rectjon of Dr. Donald Maley, Professor and Head of The Industrial

Education Department at The University of Maryland . The project

was coordinated by Nevin R Frantz, Jr._ In addition to the re-

seardh team, many other lndividuals (see Appendix D) contributed

'significantly to the project in a variety of ways.: Their efforts
“on bahalf of the project are gratefully acknowledged.

e,
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- PERSONNEL FOR THE PROJECT

\ .

| | o The following personnel were involved in the research -and

development of the proj-eci;'on ,thek cluster concept as a program

in ‘,voca,tiona],‘. education at 'the -secondary school level:

| S PRINCIPAL INVESTIuATOR
’ | ) - Dr. Donald Maley

,ﬂpnoqzczfcoqgggnamoa

| Mr. Nevin. Frantz, Jr.

RESEARCH ASSISTANTS
Electro-Mechanical Installatlon and Repair Cluste..
S Mr. Andrew Baron o |
Mr. Morris Lay =~ T B

. - Construction Cluster

: Mr. Kenvyn Rlchards o
S ?~ﬁ "”nfl Richard Spahr
‘ | .‘Metal Forming and Fabrication Cluster
F B Mr. Dav:.& Mills R

. ;GRADUAIE Ags;gr

Mr. Edwin Boyer (Summer JL966)

,}5”,r ";Mr. Edwood Bunch (Summer 1966)

,‘Mr Kenneth Stough (Summer 1966)

SECRETARTES *

e Mrs., Betty W:.lson | | . - o .

“u _Mrs. Nancy Bunch (Sunmer 1966)




AtTIVITIES OF THE PROJECT

The following is a listing of activities-engaged in by the
research personnel:

1. The project was iniated with the development of a |
brochure which was used to describe the project
and its ubJectlves. v

2;rA séries of visual aids weire produced and used in
conjunction with the interviews and the communlca-
tion of the ba51c ideas in the study.

3. Slides were made of the visual aids and were used
in presenting the cluster concept approach to the
- groups who expressed an interest in the project.

4, A series cf ten pilot interviews were held with

| individuals representing education, labor, and
industry to determine the procedures and techni-
‘ques to be utilized 1n the interview—survey phase

& . - of the research. :

5. A 'group of fifty in61V1duals were contacted by
letter and thirty-one of the fifty initially con-
tacted were then interviewed to deterniine the ac-
ceptability and feasibility of the cluster concept
program,

6. Weekly seminars and discussion groups were held to
- clarify the direction of the project and develop

procedures for accomplishing special objectives.
During many of these meetings, guests and consul-
tants were invited from the Industrial Education , o
Department at the University of Maryland, The De-
-partment of Labor, The Maryiand State Department
of Education and the College of Education at the
Un1versity of Maryland.

7. A series of v151ts to approxlmately flfty manufac-
turing plants, construction sites, repair service
businesses and labor union headquarters, were made
by members of the project team in order to obtain

nformation about occupational requirements.

8. A conference involving a total of thirty pecple
. representing management and labor was held to de-
- termine tasks .that are reqnired,for successful
entry into an occupation.
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-9, A.collectlon of over four hundred pieces of liter-
ature in the areas of manpower, employment, curri-
culum, job analysis, and skill requirements has
been obtained and catalogued by the research team."

10. Approxlmately two hundred and Elfty courses of

study have been purchased from all sectlons of
the country.,' o .

11, A.llbrary of approxlmately flfty textbooks have
-~ been donated to the project by publishing com-
-panles contacted by the research team.

12. The proJect was formally presented by the prin-
. cipalinvestigator, project coordinator, and re-
search assistants to the following groups:

(l) Educatlon classes at the Unlverslty of Maryland
(2) Cecil County Economic Development Commlsslon
{3) Prince Georges County Kiwanis Club

~ (4) Conference held with representatives from labor

and management at the University of Marvland for -

~ the purpose of identifying job entry tasks
- (5) Research Conference on Vocational-Technical
- Education held at the University of Wisconsin
- - (6) Annual meeting of the Maryland Vocatlonal As-
- loeciation =
(7) U. 8. Aray personnel located at the Aberdeen
o Prov1ng Ground ; P n |

13. A mailing list of over 300 individuals has been dev-
-eloped. Many of these individuals have expressed an
interest in keeping abreast of any developments and

information produced by the cluster concept research
;project , , »
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o ABSTRACT : OF | THE ﬂ,P'RoJEc"r “

? 'M,«J The follow1ng 1s ‘a brlef summary of the "Cluster Concept"
| ,prOJeCt follOW1ng the outllne as. suggested by the U. S. Offlcevv
of Educatlon for such prOJectS°?'w

'$73;Grant Number.; OE 685-023 '~';j3 l'}]” -

: T1tle. An Investlgatlon and Development of the Cluster Conceptf
'~ as a Program’ 1n Vocatlonal Educatlon at the Secondary '
School Level ' » . : S :

-gglnclpg Investlgator° Dr;;Donald.MaleY°.
Instltution., Industrlal Educatlon Departmentl
| ' _University of Maryland :
| | College Park Marylan o
‘Duratlon-p September 1, 1966 to August 31, 1967 |
A Objectlves and Procedures The following obJectlves and research
’ procedures were 1dent1f1ed for investlgatlng and develop:ng the
cluster concept as:a,programn;n vocat}onal:education at the sec-

_ondary school level

OBJECTIVE,A | An 1nvest1gatlon was made to determlne

the appropriateness of the cluster concept as a pro-
ram in_ vocatlonal educatlonvat the‘seconda school,'

The follow1ng procedures were utlllzed.

l An exten51ve search wae'made of the liter-

ature “ih the areas of education, 1labor, ec-

i onomics, and- industry +o obtain an indica-

i tion of the need for a: cluster concept pro-
”igram. ’ | A

Vﬁ?‘Z%&A series .of 1nterviews'w1th individuals re-
i - presenting 1ndustry, education, and labor
“was conducted in order. to obtain an indica-
‘tion-of the acceptability. and feas1b111ty

- of a’ cluster concept program. :




.Y

3. A continuous dialogue was carried on through-
., out the year between the research team and
.- ' persons from labor, business, industry, and
. education in an attempt to obtain perspective
'’ dnd as ‘broad a reaction ‘as pogsible, @

.
woo e

v
A

' 7¢fa4}7hn“aﬁ61YSiS"wasvmadefOf the data obtained from

the interviews and the review of literature to
determine the need, acceptability, and feasi-
bility of the cluster concept.

/

__f  16ﬁ¢EcTIVE’B;n Aﬂiinvésgigétion was made to idehtify’ '

occupational \ciusters and the specific occupations ...~ .

i1l uitable for a cluster

in_vocational education at the. sec-

| A - | L i ) -
'l;‘AﬂrévieWNgnd*§ValuatiOn of research in the  ..°*’

- area of occupational grouping was conducted

to determine possible applications for the

prpject.,vﬁk SR L |

L \\ : : ) . o « : ot

‘A method of research, based upon a sampling

- technique proposed by Altman and Gagne of -the *

. ~American Institutes for Resa2arch, was develop~

®

.mktedftgraétérmiﬁg occupational clusters.

A\ .

- a. A list ofcriteria were prepared tc
use in selecting occupational clus-
, . ~ters and specific occupations within -
... . .the ¢1uster4"\' S | | |

“group of possible octupational clus-
" "ters'was developed and several clusters
" . were selected from the group for further
.,@nalysis. .. . i

ffa>¥;¢;§A~numberﬂoffposSible}pécnpations vere
w. . developed for. each cluster and those
o0l occupations ‘meeting the established

5}k@ﬁ@ﬁg?3ﬁu*griteriaﬂwereysglected'fonafurthe: an-

- alysis:

:* k3:§A&group.Qﬁgﬁhree*occupati@nal:clusters‘with

,Lumnathgir4£espectivéﬁselected»pcgupami@ns was

Gt

. identified for further snalysis. &




| OBJECTWE C &B-__-l%iln _lagst_igp_x@s._m_ﬁhi;_e lgp_ R

" 1. A review of ‘research was' conducted to-deter-

- mine methods of analyzing the selected occu-

- pations in order to identify the common areas
. of human requirement needed for eaeh occupau,.
tional family..-‘ Pt | . :

2. A’ method based upon a procedure proposed hy
- Smith of the Human Resources Research Office,
~was developed to: analvse each occumatlon 1n
Ehe cluster.‘

' ””ﬂa. A list of tasks was developed for
. each occupaticn through ‘a review of
,,dxtra1ning manuals, courses of study,
v ““textbooks and interviews with repre-
‘“sentatlve ‘from each occupation.

,“b._A.task 1dentif1cation 1nventory'was
J”deeveloped and submitted to a group -
' of individuals representing the se- “~._
. ... lected occupations in order to de~
C termine job entry tasks.

c.”The 1dent1f1ed job. entry tasks were
analyzed to determine the areas of
. human requirement (skills, mathema-
‘tics, measurement, science, communi-
- cation, and information) needed to
| successfully perform the tasks.

- 3. An analysis technique, based. on a study by -
Miller and Folley, was used to identify .the
“common areas of human requirement within eadh
occupational cluster. -

. a. The areas of human K@qBIJQWEHU were
" examined to determine the commonali-
ties that existed among the ocoupam
ftions within the* cluster.

o :E.‘Judgements were made by presect person-
.. nel to select the common areas of human

”?;requinement required for performance .of

... the occupations wiﬁhin the occupational
s clusters. o ’

4 A.course of study for each oceupational family
was developed from the identified common areas
- of "human requirement and task analysis.

xidi




'Besults.and.anglusigns, The results and conclus1ons w1th re-

spect to the appropriateness of the cluster concept 1nclude

- the follow1ng areaS°"§1) +he need for a’ cluster concept pro- : .

’gram, (2) the acceptabality of a: cluster ounvept program, and

- (3) the feasibllity ot a cluster concept prngxam.
The rev1eW'of literature 1n the areas oE education, labora

economics, and 1ndustry has established the following needs for

;the Cluster Cpncept Program,,u*

l;~There is a need to prov1de students with a'
« . greater degree of mobility on a geographi-
' ,.‘c«\al baSlﬁov..‘;'-;" T .
ugﬁzj,There is a. need to prrvide students with
;t,mohility for jobs: within an. industry or
occupaticn.

R fobﬁfThere is a need to develop students who will
o . ,_&gn,ghe able. to adapt to technological change.

rfﬁ;fThere is & need to. provide students with o |
: greater'flexibility in occupational choice , )
_patterns.t,,” ( u
A s’eriié"sﬁ'bf..intéfi}ie&s "'%wit'hl indiviéuals representing indus- -

try, education, and labor was conducted 1n order to obtain an

indication of’the acceptability end feasibility of a cluster
.nconcept program. \A/group of fifty persons,-including personw{
1ne1 managers, training directors, county superintendents of
“schools, industrial education superv1sors, lorei union presm-‘
'»dents and business managers: uere contacted for an 1nterview°
‘A respcnse was: obtained from thirtybseven 1ndiV1euals repre-

0

senting seventy-four percent of the total contacted Thirty

one persons of the Ehirty-seven resppyding we _.1nterV1ewed
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°”5[l-representinq 31xtybtwo percent of the total nuMber of, indlvi-

""ﬁf,eduals contacted

v § . ‘
T T L : ' A

From the total of thirtybone persons 1nterv1ewed twenty-

”'jnine 1nd1v1duals, representlng nlnetyhfour percent of the to-"

'bm:tal 1nterv1ewed 1ndicated the program was acceptable. 'Accept-
'ebillty'was deflned as'an interwiewee being in favor of the

cluster concept as a) program in vocational education on' the B

“’»fsecondary school 1evel.;

| The general reaction.from the 1ndiv1duels 1nterv1ewed in-
'”;dlcated that students with a cluster concept background. would
'”abe excellent potentlal employees and would be less difficult
e:kto treln because of their broad fundamental background A
"‘7des3re for employees to obtaln a "good attltude" toward the1r .

_job appeared to be the most 1mportant concern of menagement

Mdt',The opportunlty for students to becmme acqpalnted w1th the re-

jl qulrements of several occupatlons wae cons1dered by management

‘f’f to play an lmportant role 1n the formation of proper attltudes.-

A total efwtwentybfive persons, repreSenting elghty-one

, '»percent,of the number 1nterviewed,vindacated that the cluster

3

'¥§fconcept as a. program"in,vocational education on the secondary

’5tschool level was feasibile.f Feasibllity was. deflned as an in-

n‘

,terviewee indicating the cluster concept program is capable of

"-being implemented successfully.

,,,,,

The general reaction from the 1nd1viduals interv1ewed in=-

"‘dfdicated that the cluster concept wes feasible and could be im-

._r-._-)f""f_;j:_,_‘plemnfed m the secondary schools with l:lttle d:l.fficulty.

xiv
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Representatlves from labor and industry indicated that students

'with a cluster concept background could obtain’ employment and

would be able to advance and spﬂcialize through on-the-job train-

1ng and apprentice programs.

The development of occupational clustsrs with their specin‘

fic occupations was initiated by analy21ng the results of previ-

‘ous studies in the areas of occupational classification. After

','reviewing several oscupational classification systems, the con-

clusion was" reacned that the occupational clusturs and their

specific occupaxions could best be developsd from a list of cri-

'teria The following criteria were e«tabliShed for the purpose

of identifying occupationnl clusters and their specific occupa-

tions.“

i

z The,occupational cluster-should:

,;%#wahplggBe in the area ©of vocational industrial edu-
T cation, | |

2. Include occupations that are  related on the
: ngaa%basis of: similar processes| materialsa and-
o products.

‘_“L“V3;_Be broad enough to include occupations with L
“F?%?f“ifa wide variety of sﬁills and knowledge. SO

I ~-.lll.;":-f']n\volv'«s occupations that require not more
‘ &{nggsa.ghhan -a high school. education and/or t:>
.“'“a’xyears beyond.high school o | o
s, ‘;Provide-?the opportunity for mobility ona
PR Py S “ical and occupatidnal“basi'”*f‘\” B
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The occupations in eadh cluster mnst havez

1.

2.

‘“3,~

A.favorable emplnyment outlook

The 1nstructional ca@ahility of being 1mp1e-~
mented 1n a secondary nchool progx

Oppoftunity for 3on entry upon graduation

vfrom high 'school.

mumerous skills and knowledge pmoviding an
opportunity for the 1dentification of com-

,monalities with other occupations.

SOpportunlties for advancement through fur-
" ther schooling, nnethe-j@b ‘training, or agm

prentice programs. .

As a result of applyinq the crit@rie to a group 0of possible

occupational

families and specific oncupations within the group-

ings, the following clusters with their respective occupations

. were established.

Elect;g ggghanical Inata;;a;ign ggg gpgi; Cluster

1. Business Machrne Serviceman 3 Radio and.Television Serviceman

2 Hbme Appliance Serviceman 4. Air COnditioning and Refrigera-

_S‘ tiom Serviceman

o e Machinist_f»“

N 1 Carpenter
| EMagan U

abri : “LLS.E._.AQL&:

| »3,;' Sheet ‘Metal Worker |
A@sembler R

QDB&EIEQQLQD__IBQEQE

3 Plumber P
4 ElectriciAn
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An analysis was made of the occupations with respect to the
following areas of . human requirement.i I |
| | M"lﬁi;'c un ca Long‘( - C - - .

o Vbcabulary‘f - T = o
. +Symbols ' | ) » .
- 'Drawings and blueprints - S
. - Systems of communicationw
. Speech S
"Enqlish
Maps

.ﬁEELJ&ﬂEﬂEE

r_;fTime T
fﬂ,Temperalure
O © . . . Weight .
L oo T Velume
” o -lghLength, width and depth
Meters (electrical and mechanical)

i ; Instruments- |
| ;Systems of measurement | S
ﬁhilla e ‘
Hand | | o
‘Mental

- Machine

,w»x;j4 _jghgmggysssuilﬁsisnss

-4“~?echnical;
- .Operational

s -‘Occupational
V»svw.;".“f“Economic M

T qlv ' —mial

T safety .
*¢Personnel standards
-~00ccupational and job standards

| | A.series of course outlines were developed from the analysis
of the occupations and the identificaticn of common areas of hu« |
man reqmirement in eadh occupational ciustero The course outlines
were developed for the occupational clusters of construction, metal

g; forming an& fabrication, and electro-mechanical installation and re=- .
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PART I REPORT

' APPROPRIATENESS OF THE CLUSTER CONUEPT PROGRAM
A.‘Introduction

The first ection of the three part final weport is con-

. cerned with the appropriateness of,the cluster concept as a
,'pmogram&in.vocational education at the‘secondary school level;
' The section willladdress itself‘to the need,iacceptability.

‘and feasibility of a cluster concept program according to the

]evidence obtained by the research team..'

B. Explanation of The CJuster Concept Program

| The "cluster concept" 1s aimed at the development of

skills and understandings related to a number of allied fields.

-The skills and understandings would be common to ‘a number of
5“the occupations in the field. However, it is not an in-depth
lipdevelopment into any one job, The "cluster concept" differs'
) from the conventicnal vncational programs in terms of scope

"i'and depﬁh. The usual vocational program 1s designed to pre-

;.auto meChanic, or pluMber¢

The "cluster" type of program.would prepare the person to

f“‘enter into a family of occupations rather than a specific oc-

;M] cupatio: i Examples of cluster occupational groups could in-

2 fclude the medical and‘health occupational cluster, the focd




services cluster, construction ciuster, or a metal fabrication

‘cluster.

”C. Research érbcedufes

| ‘The following procedures were utilized in determining the
apprbpziateness, acceptability, and feasibility of the Cluster
Concept as a Program in Vocational Education:.

l. An extensive search was made of the literature
in the areas of education, laber, economics,
- and. industry to obtain an indication of the
' need for a cluster concept program.

. 2. A continuous 'surveillance and collection of
information was made of research studies and- .
existing programs similar to the cluster w=on-
cept. |

- 3. A continuous dialogue was carried on through-
| out the year between the research team and
- persons ‘from labor, business, industry, and
education in an attempt to obtain perspective
and as broad a reaction as possible. -

-4, A serles. of interviews with .individuals repre-
- senting industry, education, and labor was con-
-~ - Quected in order to obtain an indication of the .
. acceptability and feasibility of a cluster con-
©  “cept program. .- . R St

5. An-analysis was made of the data obtained from
_the .interviews and the review of literature to
‘~Vdetermine~ﬁhe'need;nacceptability—and'feasibi—‘
- lity of the cluster concept program.
D. Need For A Cluster Concept. Program -
.Aifé&iéw‘ana‘énaiysis of tﬁe:iitératﬁreihffﬁé éreas of ed-

| uéétianeiLabok, egpnqﬁiés, aﬁd ihdﬁgﬁf&mhés established the fol-

lowing needs for the cluster concept program. The following

Phae it
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'quoﬁations are representative of the fifty supportive biblio-
graﬁhlcal entrles obtalned from a review of approximately'one

hundred and flfty publlcatlons. s

!

1..:

ater deqree of r bili n a raphi-
: cal ba51s. x : )

”'The Bureau of Census reparted*

. Of the 1885, 3 million pereens 1 year old and
over living in the United States in March, 1964,
36.3 million, or 19.6 percent, had been llv&mg
at a different address in the United States in
‘March, 1963...The peak mobility rate occurred
- among persons in their early twenties- the age
at which most young people leave. their parental

home to £ind employm.ent...l

An implication for vocationel education with reference to
geOgraphical_mobility,pf the population was proposed by Kimball
Wiles: , . | - |

Vbcatlonal education can no longer be plan-
ned solely in terms of the community in vwhich a
high school exists. Over half of the average
- school's graduates will migrate to another com-
’ . munity, and will go to another state. Seemingly
. the wisest step for curriculum.planners to take,
then, is to study industrial and commercial oper-
ations and plan in terms of clusters of competen-
cies. When a student has developed a particular
set of abilities he may enter a variety of related
occupations.2 _

- lu. s. Department of Commerce, Bureau of the Census, "Mobil-
ity of the Population of the United States, March 1963 ¢ March
1964 ,» Current Population Reports:s Population Characteristics,
SepteMber 7, 1965, Census Publication Series P-20, No. 141
(Washington, Government Printing Office, 1965), p. 1.

2Kinball Wiles, The Changing Curriculum of the American Hich
§£h921 (Englewood Cliffs, New'Jersey. Prentice Hall, Inc., 1963),

- p. 126,
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- The importanée“of mobility, on a geographical basis, was

further emphasized by Grant Venn:

: Work mobility is important to occupational well-
being and competence in an economy increasingly sub-
ject to technological dislocation. A company. moves to

. - @ new gtate; the award of a government contract causes
thousands of jobs to be shifted from one state to a-
nother; a new invention wipes out an industry by mak-
ing it obsolete; whole occupations and job titles are
created and abolished--these and other phenomena mark
the extent to which cccupational education must pre-
‘pare people to face change.- The labor force needs to

- maintain a high degree of mobility, ability to move
from one place to another, and from one job to another.
Current rates of occupational and geographical mokility
are high, *but they are relatively low for the future
needs of technology and are misleading as an indication
of purpose and direction. 3

2, e is a_need to provide students with mobil-
ity for jobg ithin an indu or_occupation.

The Bureau of Labor Statistics has found that "dur-

ing 1961, some B‘millipn workers~410'peréent“of thé'num-

- ber thfwbrked*-shifted from,dne'empléye:.to,another.,;“4~
The rate of job chéngingvin 1961 was highest among men

and'woméhﬁpetween the agés of 18 and é&"ﬁho'ﬁe#é léfgély

‘unskilled and had lit:le education.5

American Council on Education, 1965), p. 130,

. 3crant Venn, Man Education snd Work (Washington, D. C.:

4Gertrude Bancroft an

L ‘Stuart Garfinkle, "Job Mobility in

1961," Special Labor Force Heport. Ne. 35. (Washington: U. S.
Department of Labor, Bureeu of Labor Statistics, 1963), p. 2




An implication for the nature of vocational education was
proposed by James E Russell in the publication u;gma ign and

;hg,ghallenge‘t_ Education.'

... sestherefore, to the extent.that the school
tries to develop employable skills, it should aim
at transferable skills, and it should not attempt

to train persons for specific jobs that are only
- temporarily open.b

- In terms of the requirements of industry, Rumpf has stated
that: S o

Industry needs workers who are flexible, work-
ers who have a field of skills and basic education
- that will enable them to adapt rapidly to occupa-
tional changes. Workers who are ‘adaptable make in-
stallation Nf new methods and equipment more econom-
ical for empioyers. Management needs workers ready
to move into its jobs w1fhout long periods of pre-
paration.7 N |

The | o develop students who will
bg able to adagt to technolo,ical changes.

The Department of Labor estimated that about

3,

200 000 non-agricultural workers per year'Will be
displaced because of technological change during
the next decade.e, In five case studies on the"

LSO o 7
a ok

6James E, Russell "Educational Implications of Automation
-as Seen by an Educational Policy Planner," Automation and the
~ Challenge to Education, Proceedings of a’ ‘symposium sponsored . by
- the Project on the Educational Implications of Automation (Wash-
~ ington. National Education Association, 1962), P 42

7Edwin L. Rumpf, "Training the Manpower Catalyst," Man

. and Training Needs of" ;_1_-_;5 Food* Ini_at_r_y ‘Report of ‘a National
V'Conference, April 22-24° (Washington; Government Printing Office,
- 1964) , p.10. |

BBancroft and Garfinkle, lﬂg ‘S_S




effects of plant layoffs and shut-downs; it was
found that in each case tedhnological change was
a factor in worker unemployment.9

The,fﬁture.need to develop students of this caliber was

further stressed in. the Manpower Report of the President:

‘Growth and change have characterized the Amer-
ican economy throughout our history, and continual
adjustments to shifting manpower requirements by
workers, employers and training institutions have

- been the rule rather than the exception, Thusg, the
- significant changes in patterns of demand for blue-

and-white-collar workers, for the skilled and less
skilled, and for men and women workers since Werld
War II were no new phenomena. The persistence of
the,under-lying'factors--rising‘levels of living,

associated shifts in consumer purchases, changes in

government demand, technological innovaticns, and

o,
v

productivity'gr&wthﬁ-implies'cantinued'patterns of

. change in manpower demand,lo-‘

Peter‘bruckér, in an address given at the State University

College, Oswego, Néw‘!prk, further supported this need:

A reason why technological education needs to
be a part of a general education is that it is no
longer of much use to teach any one craft as such.

- Crafts change too fast. When I was a child forty
- 'years or so ago it was quite obvious that anybody
who had ever learned a craft had learned encugh for

the rest of his life. This applied not only tc the
carpenter or the house painter but to the lawyer and
doctor just as well. But today the one thing that
is predictable sbout any craft is that in its pre-
sent form it is not going to stay around very long.
The good Lord did not ordain the crafts. They are

- .man-made and therefore can be altered by man. Crafts
~ that seemed to be as solid as the glacier granite of
' Upstate New York are dissolving all around us. We

‘f’ﬂ;ﬂngan,clague_and_Leo Greéﬁberg;_"Téchndlogical Change and
‘Employment, " Monthly Labor Review, 85:741-746, 1962. |

10y s, Department of Labor, Manpower Report of the Pregident.
(thhington:rcovernment.Printing¢O£fice; 1965), p. 45. |




will see for instance, predictably in the next twen- .
| ty years or so, & complete change of the graphic arts
; - » crafts in which not one will remain the way i* is. -
| ' ., One can also say that this will not mean fewer skil-
. - led peofle,‘but it will mean people with different

skills. i1 : o

Thomas Brooks'supports fhis need on the basis that the chief

| o traits in demand'todéY-are adaptability and veréatility:

"It is not uncommon," says a foundry manager,
for a man to work on twenty different jobs a year.
We take advantage of change in work flow, absences
and other factors to move our people around."1l2

An implicatian for vocational education relative to the im-

. paét of technological‘dhange whs fouhd in the Rockefeller Report

on Education:-

In this day of technologies that become anti-
| quated overnight,; it is hazardous to predict a
. favorable future for any narrow occupational cate-
: gory. -There will be economic advantage tc the in-
‘ dividual in acquiring the kind of fundamental train-
ing that will enable him to move gack-and forth over
several occupational categories.l ‘

4. There ig a need to provide students with greater
- o £lexibility in occupational choige ps .

Eli Ginzhéig‘has.statedfthat_acéupational decisionemaking

can be divided into three distinct periods:

| - The period during whidh‘the‘individual makes
- what can be described as a fantasy choice; the
‘period during which he is making a tentative choice;

| |  lllpeter_Drucker;f"Khowledge and Tachﬁology," (an address de-
S livered at the State University College, Oswego, New York, May 6,
: - 1964) . DR T T o e

Q.

. Thomas R. Brooks, "The Blue Collar Elite," Dun's Review an
| ~ Modern Industry, Spetial Supplement-Part II, March 1964, p.122.

| lsRockgféLlér‘Brbfhérsjrqnd,,lnc.,-ghguznggg;;;gj Excelle
(Garden?c1ty;aNCW'Yb;k:fnoupledayvand Company, 1958);,p,»10,




and the period when he makes a realistic choice.
The first coincides in general with the latency
period, between six and eleven, although resi-
dual elements of fantasy choices frequently
carry over into the preadolescent years. The
second coincides by and large with early and -
late adolescence with a few exceptions, real-
istic choices are made in early adulthood. To
some degree the way in which a young person
deals with his occupational choice is indica-
tive of his general maturity, and conversely, .
in assessing the latter, consideration must be
given to the way in which he_is handling his
occupational choice problem.l4 , |

-

Baer and Raeber“have'commented as follcws oﬁ the advisability
of preparation for several occupations: |

- Since most young people have a broad range
~of .interests and capabilities, appropriate ini-
tial choices are facilitated by a knowledge of

families of occupations. It is becoming more
generally recogaized that early training, even
at the .college level, should be broad enough to

-~ give the student the background for a group of .
related occupations. Thus, he is not driven in-

- to a specific occupational .choice before his in- .

+ terests have matured sufficiently for him to en-
ter the job market, his chances of successful
placement are increased if he is prepared to be-
gin at any one of several jobs in a given field

- of work. If this field happen to be commercial
art, for example, he could become a poster artist,
8ign writer, catalog illustrator or layout man.
Once hired, he has a better chance of promotion
if he has been trained for a group of relatazad oc-
cupations. Should he lose his job as a result of
‘adverse business conditions or obsolescence. of the
occnpation,~he-canuswitdh~go another job in the
same occupational family.l | o

- 14g); Ginzberg, Occupational Choice (New York: Columbia .
‘University Press, 1963), p. 60. : , | o

- -, 15Max Baei and Edward C. Roeber, Occupational Information
(chié@go5 sciancgéneseardhghasocigteg,a1964),9p.~167.,, , 5

4




The final report of the panel of consultants on vocational
education appointed by the Secretary of Health Education, and

welfare contained the following recommendation:

S ‘Basic vocational education programs should be.
~designed to provide education in gkills and con-
© - cepts common’ to clusters of closely related occupa-
tions. The curriculum should be derived from an-
- alyses of the common fratures of the eccupathns
included. These students should receive special-
ized or more advanced vocatioral training later

in post-high school proggams, apprenticeship, or
- on-the~job experiences. K

E. Related Studies

'Akreview of research in the areas of psychology, education,
and military training'have revealed a number of studies related
. ~ to the Cluster Concept’ Project.
| | “Av3£ﬁdy*wes conducted by Dauwalder to produce recommendations
for :edeéigning*thevocational pregram of the Pittsburgh'
1 Puinc School system. An-analysis”of industrial employment re-
,quirements in Pittsburgh and in other parte of the nation indi-
'ecated ﬁhat: SRR i
T e e e more than 50 percent of all subject matter
. necessary to qualify for entry level employment is
- common throughout all the jobs within a family group-
- ing. For example, all technical jobs require similar
knowledge to at least the extent of 50 percent of the
‘over-all curriculum, In a like manner, all semi-skil-
- "led jobs have at least 50 percent of the knowledge re-
C qnired.in cbmmon. Whis applies to all job families.17

: 160 s Department of Health Education and WElfare, ‘Office of
Education, Education for'a g_‘g;@,nug Yorila Q_g Work. (Washington:
Government na:*:l.nting Office, 1963), p. 227 , e

| naid“D Dauwalder, YoS ”‘f' al Educatiol 1&Lﬁhﬂ.21§t£hnrdh
DP Ol8 (P:ttéburghz”mhﬁ eittsbuﬁfh Boara of Public Educa-
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A projcct~directedrby\McCloskey at Washington State Univer-
sity'has-been.investigating.the_ﬂevelopment'of task and knowe-ﬂ
ledge dlusters by using an interview-assessment‘instrument»in o
consultation with industry and labor. These interview-assess-
ment instrnments are being used in the following areas. office
occupations, food and child care service occupations, electronics,
- agricultural and related occupations, and building trades occu-
pations,18 | |

A project identifying common courses in paramedical educa-
tion is being conducted by Lee, Fullerton, and Fetterhoff at
Arizona,State'University. A review of existing courses from
hospitals and medical institutions throughout the country were
reviewed A detailed analysis of the course content was made
and common courses were identified which formed the basis for
'the preparation of guidelines for the integration of paramedical
education\programs with common courses.19 | -

Gordon L. Bratt of the Canadian Department of Labor, is mak-
ing a functional analysis of the requirements of the total in-
‘dustrial scene in Canada.‘ Selected industries are broken down

into four levels of technical capabilityz Proﬁessionalvoccupa-

laGordon MbCloskey,,"Proposal for lBuMonth Continuation of
Vocational-Technical Education Research and Development Project"
(unpublished research proposal, Washington State University, .
‘Washington State Board of Education, Pullman, ‘Washington and the
University of Idaho, Idaho State Board for Vocational Education,
'Moscow, Idaho, 1966) - s
o 19Arthur.M. Lee, William.J. Fullerton, and Willard,M. Fetter-.
hoff, “TheAIdentificati g of Common,Conrses in Paramedical Educa-
" .tion," (unpublished. rese rch pré?i; ; Arizona State Uhiversity,
.wempe, Arizona, 1966) S BT A
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5tions;,technology,occupations;,creft,occupations,-andvoperative
or semi-skilled occupations. All of-the-jobszwithin a particu-
.ilareindustryrareithen.placed.into,one of these four levels. |
"Each Jcb‘in the-induStry'is thenfanalyzed'with respect to the |
».:functions which people are expected to perform and occupational
'categories are developed on the basis of their affinity, in
lterms of technical capability to each other. This type of re-
search will provide the foundation for tec‘hnir*a1 education and
| training programs aimed at developing transferability of techni-
"cal capability, mobility within the work force, and versatility
| to minimize future retraining.2° | |
Gagne and Altman at the American Institutes for Research |
have investigated general vocational capabilities under a grant
from the Ford Foundation.g Thirtybone occupations were selected
‘and a random’sample of'task,behaviors was drawn'for each occupa-
- tion. The task'behaviors were then translated to mmltiple~choice
.test items. Themtests ware administered,to 10,000 students, grades
=~nine-through Junior College. After a~series of analjses of c¢orre- |
) ‘ilational patterns and ‘mean sex. differences, the follow1ng areas
. emerged as a relatively well-structured domain of general voca-
'tional capabilities as defined by the tests usedi, Mechanical
Electrical, Spatial, Chemical-Biological,,SYmbolic, and People
;(Human Relations) 21

i b v
P

| 2°Letter, Gordon L. Bratt to Nevin Frantz, March 18, 1966.

| 21dhmes W, Altman.uzinﬂh Report on General ' "ane-” :
 bilities (Skills and Knowlecges) (Pittsburgh, Pennsylvania. Amer-.
" ican Institutesxfor Researchn.lséﬁh. L PRUE TR

¥ N L o - -
. v’ f'“i» : A AT
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D Sﬁhill‘and Arnold‘conductedua studyito‘determine curricula
scontent for six technologies at The University of Illin01s. The
six technologies (related occupations) studied in this program
were. ‘electronics, electro-mechanical, mechanical chemical-me-
_ichanical chemical, and ‘electro-chemical,

The basic instrument'used to collect data on technical oc- :
.¢upationsnwas’a modified Q-sort technique. A group of cards, 1H
‘each having a description of a course taken by technicians in /
*breparation for various jobs was developed. |

"ff‘AnaljseS*used'in forming conclusions.were.the one-way anan

'vlysis of variance,‘and the principle components of factor analy-
lsis, Knomledge found'to be Common‘to all1technologies included:
technical wriiing, engineering grapiics, mathematics throuqh

”trigonometry, and the use of test equipment, 22

The Human Resources Research Office conducted a Sﬂudy to
Fdetermine a system of performing generalized training research,
*hThe training requirements for approximately one half of ail the
”army enlisted jobs were analyzed on the basis of shared function-
‘al themss,F A system of ‘twenty functional categories, under three
' broad tlasses of- equipment operation and mainterance, tactical

systems, and a general area were identified

‘A smmller sampling of jObs were then analyzed and each job
| requirement was divided into three component parts: subject mat-

gﬁ*ter, subject-matter modifier, -and proficiency involved The | S

¢

¢
/

| 22William 3. Schill ard Joseph p.. Arnold, Cugricula Content:

',i”“i* X " nologies (Urbana, Illinois: ‘Buréau of Educational .

Research and the Department of: Vowational and Technical Education,
University of Illinois,gl965).,-, g , | | |

. -~
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analyzed_reqn}remenﬁs were then coded and the lists of subject
matters'and'profieiencies,inWblved were scanned and each "basic
idea” ﬁasidentified. Examples of "basic ideas"linelude trouble
shooting,; s’afet’y,' maintenance/maintaining, and operation/opera--
ning.~ '_ o |

"~ The degree of generality of the basic ideas within the sé-'
lected job population was then determined. Of the 443 ideas iso-
lateﬁ by the analysis, sixty-four affected}at'least ten percent
of the selected population of jobs.23

A stﬁdy'bnyourtneysat Stout.State University is being con-

;dustea”to identify'and eonpare common training needs and raquire-
. ments for teachers‘of vocational edncatibn. A survey instrument |
;'and personal interview are being used for the collection of data.
*A.faetsx analysis Ledhniqne will be used to determine the common
core,ofutraining needs.24-ew' |
. ffF; Re1a£ed Programsa
Nmmsrous requests and exchanges of 1nformation from indivi-
-'duals thmnughout the ceuntry‘have indicated the existence or de-
velopment_gf;several_pmognamsnsimilarstOuEhencluster‘eqneept ap-

Cproachy i L

23mmcis E. Jones, A .xat.emss_s An_us._s of Ammy Training

-**.&esmi.:swsauas:hessﬁssi_mG A ‘Iraining Regearch,
" . Research Repoit (Washington, D. C.: The George Washington Uni-
;ﬁ?éi7versityy Hunan Resources Research Office operating under contract
"-f}'wiﬁh The Department of the Army; May, 1961) .

| 24wayne Gourtney, “The Identificatisn;and CQmparlson of the
: i\‘ Needs and Requiremé” | f"r Teadhers of Vbcation-
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"Occupational; Vocational, and Technical Education, de~
signed to develop competency in a,specific'occupation within a
Jjob centered.progmemb are beinyg provided for students in the pub-
lic schools of Pittsburgh, Pennsylvania. The job centered pro- -
grams include the occupational areas of: accounting, business,
communications, clothing and textiles, construction, electrical,
_foodsfnutrition, information and data processing, manufacturing,
‘merchandising, repair services, science, social and individuail
services; transportation and visual communications. The OVT
programs are placed in comprehensive high schools rather thanx‘
»vocational schools enabling a student to follow a sk111-centered
program as well as a program for college entrance.25

~An experimental curriculum is being developed for the Quincy,
-MaesaChuaetts Vocational-Technical School under the direction of
Edward V. Morrision of The American Institutes For Research.
Eleven job families were choéen for emphasis in the Quincy
Program and each selected'representatiﬁe job within the family
-has'been'analyzed.inoterms of the major tasks each job requires.
~Therrequiré&:tasks,have.been further analyzed to determine the
'skills~and knowledges(required.for-performing the job success-
 fully. On the basis of this information, a panel of indiﬁiduals
have deveiOped objectives for a vocational curriculum which inF.
'corporates the goals of (a) vocational competence, (b) responsi-

'hle cittzenehip, and (c) individual self-fulfillment 25

. ,.’256erry c. Olson,,“The Marriageability of Vocational Educa-
jﬂtional Education,ﬂ‘S;”mf%,ﬁhgp 25 39, October6 1965. |

- 26 ; a1 ¢ , and Eﬂi ij; tic Qﬁ «ﬂn;.& EI!“‘E ’n'ﬁ 1 c_u;;iculum for
* gky Technical Report (Pittsburghs American Institutes for Research
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The Vocational Program for the Job Corps is a tri-level
program which consists of five phases of instruction; Phases
1 &nd II of the Exploration Program, consist of initial guid-
ance and counseling. Phases III and IV of Pre-vocational Pro-
gram is aimed at an introduction to seven vocational clusters.
These phases give a student an opportunity toofurther explore |
the,occupational clusters of automotives, clerical, cuiinary
arts, conservation, general construction, maintenance,'and medi-
cal.v The student, who has a high degree of ability or previous
| vocational training, can enter an advanced ocwupational area
for,specialized training either before or after completing phase
Ivna~The'other students, after haVing been exposed to the seven
clusters of occupations, will select a specific job in one of
“the clusters such as a service station attendant in the auto-
| motive cluster.27 |

The—galaxyaappnoach toward teaching.vocational education,

in the Detroit Public Schools, consists of four clusters of cc-

'”7T¢upations,¥ These clusters, or galaxies, consist of: materials

- and’ processes, visual communications, energy and propulsions,
and personal services. Theastudent experiences three phases to
_”fcomplete his training.‘ Phase I consists of preliminary explora-
tory experiences in- grades seven through nine. with 75 percent of
'_the contents in the area_of hasic*education. In,phase II, the

270e81ca of Economic Opportunity, Hork Education Program Man-
nﬂl (Nsw mork: Educational Besign, Incorporated. 1965). o
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the tenth grade student 1s allowed to . explore vocational oppor-
tunities in a more 1im1+ed number of occupations. Most studente
in phase IIT are capable of selecting a specifrc galaxy of oc-
cupations to study in grades eleven and twelve, which will pro-
vide .students with saleable skills.zs
North Carollna'has initiated an “induétry'serieS“ ﬁhich

consists of courses cailed”thedﬂintroduction'to industry" pro-
gram@, A number of occﬁpationall%-oriented courses, each cover-
ing_a-fanily of‘occupations within a specific area of industry,
are_designedeto“provide the opportunity,for etudents in the ten-
‘thdgrade,to investigate*and'learnfabout opportunities that exist
inrse%eral areas. Theee'areas or occupational families include:
automotives, ceramics, constructlon, electrical, fishing, furni-
ture, graphic arts, - personal services, textnles, and metals. In-
depth occupationalzcompetency.is achleved durlng the eleventh and
twelfth qrades in the trade and industrial or. industrial-coopera-
,tive-tralnlng pmogram.29 | | | |

| Michigan.Statewuniversity;ytthQQh“itejresearch and developf
mentfprograms is*developing‘anninterdisciplinary approach to pre-
dparatory education and occupatlonal tralning in the hospitality
industriee.= The basic purpose ‘of: the program, at the eleventh

| 28CarI*H.\_Turnquist "halaxy Approadh £o Education: For The
woerld of Work," InggggggginArts and Vocational Education, 25.
- 25, Novenber, 1965.

el 29Char1es D. Bates,ggn‘

‘Sg;;te-W1de Program---
: »mm\- ti
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and twelfth grade levels, w1ll be to 1ntergrate specific occupa-
tional training and basit education offerings to strengthen the
student's potential development should he enter industry upon grad-
uation. Considerable empha51s 1s placed on making the general
education courses directly related to the occupation that the
student has selected 30 | et e S
| Walter E. Erdkamp, State Director of Trade and Industrial
Education for the State Department of Education in Nebraska has
reported that his state has conducted two pilot pzograms making
use of the cluster concept, and that two additionaigprograms will
lbegin during the Fall of 1966 These programs are oriented to pre-
‘pare the stndent for the “world of work," as well as the “social
onrld " by presenting a curriculum based»on clusters such as:
| measurements, material overhaul and repair, and industrial re-
. lations and safety 31 Sl | | -
o The University of Missouri is conducting a research project
in cooperation w1th the public schools of St. Louis, conc rning
»;the study of “joh familtes."_ This study closely parallels group-
ing of occupations under the cluster concept The Missouri study
'is a three phase program Which includes.;rw |

(1) Analyzing job families (groups of closely re-
lated occupations)

3O“Pilot Programs in Hos itality'Occupations,“ (unpublished
~research prOposal ‘Michigan State University, ‘East Lansing, Mich-
‘igan, 1966).

 3poiter, Walter E. Erdkamp to Dr. Donald Maley, 'Ma'y 20, 1966.




(2) - Organizing common elements into a program to
be presented at the pre-employment level

. (3$‘Following up graduates of this neW'program for
"+ .. five years by comparing their experience, suc-
cess and satisfaction with a similarly struct-

ured group of students who were taught by con-
ventional method..s.32

'X | The public school system of Gary, Indiana is develop1ng cur-
/riculum for vocational education based on the cluster concept ap-
proach Ten clusters have been selected from the census classi-

-"fications for available jobs in the Gary area.33
‘IG.TInterviews

A series of intervieWS'with leaders in 1ndustry, education,
and labor was conducted to ascertain the acceptability and feas1-
bility of the Cluster Concept Program. The interv1ew survey was
_exploratory in nature rather than definitive and no attempt was
made to randbmly select the interviewees or to develop a highly
structured 1nterview instrument. A series of pilot interviews
vas held with appropriate individuals in selwcted local indust-
ries, labor unions, and employment security agencies. A set of
interview questions and a series of visual aids were developed
to facilitate the gatherlng of information.

Upon completion of the pilot interviews a list of possible
interviewees was developed by reviewing. (a) industry lists furn-
iished by county economic development commissions in the State of‘ '

-Maryland, (b) the membership list of the Maryland Society of |

v 32Letter, W. R. M:l.ller to Dr. Donald Maley, March 2, 1966.
33Letter, Louis A McElroy to Nevin Re Frantz, July 6, 1966.
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'Training Directors, (c¢) a,Directory'of_School.Officials in the
State of Maryland and (d) labor’unions‘listedﬂin~the Baltimcre‘
phone‘directorYQt'A final“seleCtion-of fifty‘individualsfto,he
interviewed’was made based on the following criteria:

(l)“ The appropriateness of the industry,
| .labor union, or school district with
respect to occupational clusters ten-
tatively identified -~ (a) electronics
and electricity, (b) construction, (c)
- mechanical and fabrication, (d) repair,
service and maintenance. .

' (2) Nunber of persons in the industry,
\ labor union, or school district with
whom the interviewee if affiliated

(3) Georgraphical representation of the
' '~ interviewee in the State of Maryland.

The fifty persons selected for interviewing included per-
.sonnel'managers, training directors, county superintendents‘of
'“schools;'industrial‘education supervisors, local union’presidents,
and businessomanagers; These individuals wewve sent an intrcduc-
’tory‘letter,fa"pamphlet describing the cluster concept, and a
self-addressed post card. It was requested that the post card be
,returned to the project coordinator to indicate whether the indi-
" vidual was interested in being interviewed. Of the fifty persons
contacted, thirtybsevsn individuals responded and thirty—one of
'these people agreed to be interviewbd Those persons agreeing to
ibe interviewed represented sixty—two percent of the total contact-
‘ed. The composition of the group of thirtybone persons to be in-.
‘terviewed included. sixteen from industry, eleven from education,

'wand four from the field of labor. Ths interview request results
are illustrated in Figure 1. |

Research assistants from the Cluster Concept Project conduct-
‘ed the interviews at the respondents place of business at a pre-

arrangeditime, Thetinterviews-were conducted in an informal un-
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'-structured"manner using the set of visual aids to explain the

project and the prepared set of questicns as a guide in gather-

"ing the informat on, These interviews were tape recorded as a-

greed upon in the original letter requesting the interview.

.d]After returning from the interview, the research assistant re-

played the tape and.made his report according to an established
uniform format., |

From the total of thirtyhone persons interviewed, twenty-

,nine individuals representing ninetybfour percent of those in-

terviewed, indicated that the cluster concept program was accept-
able. Acceptability'was defined as an interviewee being in fav-
or of the cluster concept as a progrem in vocational education
at the secondary schocl level The acceptability results are il-
lustreted in Figures 2 and 3

A total of twentyhfive persons, representing eighty-one per-
cent of the number interviewed, indicated that the cluster concept
as a program in vocational education on the secondary school lev-
el was feasible. Feasibility was defined as an interviewee in-

dicating the cluster concept program is capable of being imple-

'mented successfully. The feasibility results are illustrated in

’Figures 2 and 4.

Fourteen of the sixteen individuals interviewed from indus-

_ptry 1ndicated that the program'was acceptable. Those individuals
ve‘who felt the program was acceptable indicated that they would like

to hire someone with a cluster concept background and these per-

sons would be excellent potential emp.oyees because of the flexim
| bility provided in their training. | '
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A desire for: employees to obtain a "good attitude” toward..
their job appeared to be the most - important concern of manage-
ment The opportunity for students to become acquainted with
the- requirements of several occupations was considered by man-
agement to- play an. important role in the formation of proper. at-
-titudes. h

One individual, Who expressed doubts concerning the accept—
'uability of the program, represented a government ‘ship yard.

This person indicated_thatrtheir,employees must stay within a
‘job classification, and the cluster concept'programmwould not
give the,type‘of'personﬂthey emplOy.anv advantage except to give
him aihetter idea of the occupation he would like‘toaenter;' The

! | -other industrial'representative,vwho expressed»doubts concerning

r‘with a: high deqree of technicala specialized sk111
| Seventy-iive percent of those 1nterviewed in industry indi—'
_;jcated‘that the program was feasible. The following is a typical
:'-?;statement of those responding- favorably in this area. *In the
. future, we'Will always be looking for this type of trainee---we -
.'ﬁ7fwill be: glad to do anything we can ‘to. help the program. An in-

X _fﬁdividual with cluster concePt training “Quld very readily fit

~ Anto our training pr ogram ", “he general reaction from this

-f,c;group was the fact that students with a cluster concept back- .-
our “}ould be readilyiemﬁloyed and be able to advance in the
;ompan ?with on—the~job training or through a formal training .

:,‘the:acceptability oﬁ:thefprogrampfelt that his firm needed people

pmgram established hy the ':%find*‘jtry. 'I‘he utilities .companies B ‘,
s strong desire to”have individnaIS'with a cluster o

 amme
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background in order to shift their men’ to different positions

- during the peak seasons of the year when gas (winter) and elec-

tricity: (summer) would be in demand.

e .

The four individaals who gave a negative reaction to the

feasibility of the cluster concept felt that it would be imprac-
| tical to implement because of rigid Job specifications that were
-established hy the unions in their plants.
" All of the persons interviewed in education indicated that
ithey were .in favor of the cluster concept program. Six of the
,.industrial education supervisors indicated that they had initiat-
led a. form. of cluster'program in their own county school systems.

‘;;A strong desire to be kept informed of the project's progress

‘a}%was shown by such comments as, "I would be interested in a pilot
‘ programr-nwe would be. willing to try cne, two, or three clusters."
- Ten of the eleven individuals, concerned with the field of
e'ﬁedueation, indacated that the cluster concept program.was feasi-
‘l?ible and: could be implemented in the secondary schools With little
~f;_difficulty.3 One of ‘the superintendents ‘'who had accepted the clus-
1:ﬁ;ter concept felt -he ‘would have. difficulty establishing the pro-

.gfgram due to av la,“ of trained staff members and facilities.‘”

The educators greatest concern in the implementation of the
 ff;cluster concept program was the availability of teachers capable
'iéfof handling such a program. Everyone ‘in the field of education -

"ﬁﬂgwho was. interviewed raised this question with the interViewer.

iA'typicalvcomment that was made by a. supervisor was:'"The cluster

e A s 5 eSS
.
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“instructors With & rich- bwckground of experience---The instruc-
tor is going to be the key to the success of this program. "

. | fi‘ A.total of four representatives from labor were interViewed
All of the indiViduals intervieweo in 1abor indicated their ac-:
ceptance of the cluster concept proqram. One person's reactionr
indicated that the cluster concept was important for the future
and the person'With.a cluster program.background would be less
difficult to train because of his flexibility.»"A neceSSity for

the future---such a program will give the student the opportu-'

nity to determine What his potentiality is in a given field and

.‘ .

to select that occupation most commensurate'with his ability and

t | his liking." L . - R

R .‘ -i ) The four individuals from 1abor who were interViewed indi-
cated that the program.was feaSible with the exception of one
person.; This individual pointed out that it didn't require any
speCific hachgroundwto enter the union but that the program

v\

would give a stuoent”an understanding of what to expect in an
floccupation.i'f FRNeN E . R

Those'indiViduals giVing a favorable reaction to the feas1-

bility of the cwuster concept indicated the program would be f

'valuable to the person entering the 1abor force. The training

| received in a cluster concept program would enable a student




7?Hﬂ3AdditionalfSources;of;Information

There uere‘various other sources of information pertaining
;to the acceptability and feasibility of the cluster concept ap-
"proach During the year several indiViduals representing edu-
'cation, government agencies, and industry associations were in-
ugv1ted to weekly seminars held‘by the prOJect team. One indivi-
!dual, who represented the apprenticeShip program of the Depart-~

"'ment of Labor indicated that i1 an individual is trained in en-
utry skills the more apt industry is to hire a person. The clus-
;ter concept prcgram would also prov1de pre—apprentice training
'ﬂand a better background for selecting a specific occupational
?choice.v | B - |
N fj Duringwa conferenceito determine Job entry tasks, a repre-

, 'sentative from a large inoustrial union indicated that the clus-
'fter conceptvls the type of training that is beinglpromoted for'

d theirvworkers in order to give them flexibility and ver31tility

fnwithin a plant The indiViduals representating the craft unions

”,Who participated in the conference indicated that the main value (

.' '1:,(-7‘., . /u .

_ffof a cluster concept program.was the opportunity for students to

jlafexplore a number of occupations before selecting specific train-

:’?fference,: Manyfoffthelpersons gavewfavorable.comments after the

T
Rt
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\ A cnnstructionjcontractoq-indiéateq that he could use per-

sons with the:flex;bility tQ wofk'1n;differen£ phases of home
cohstruction. ' | |

A vocational education teacher expressed a strong desire to

|
\
| |
develop other occupational clusters for implémentation in the :
public school systems. = |

I. Reactions to the Cluster Concept Program

The following statements are examples of ‘the comments that
. o T | D /
were made by individuals who reactedkto the cluster concept ap~

proach for VDcational‘education;‘ |
Director of Administration in»a»Chemical Company

"I wish we had a dozen of them {individuals
trained in a cluster concept) now---our employees
must be able to move around and be retrainable,"

Supervisor of Employment in a'G§§ ComQan2

; "The cluster concept would very definitely

fit into the training program of this company.

We would have need of graduates from all clusters
~definitely. The cluster concept program would
‘ definitely fit people for employment in public - |
‘utility companies. - The flexibility of the pre- R

paration is in your favor because utility com- o ‘
- panies have peaks (gas service-~winter, electric

service-summer) and valleys. The company trains '
men to be flexible so they don't have to be laid

off. - The cluster program ties right in this teach-

ing 'not just one skill but a smattering of know-

ledge of different skills." | -

S ..’@.n..‘.

“ d'Vbé tional Education in a

"I am very optimistic about the cluster con-
cept and will be anxious to see something new com-
ing along. Glad to see this study being conducted
and we will be interested in participating in pilot
iprcgrmsf;""”?f . T ‘;';-.\:“» v Yooy ’ R o




|  ~30

- "Kids nQW'days don't know what they want to -
do in this wvery complex world. All kinds of fore-
es work against them. It is very difficult for

| -~ a boy in school today to choose his vocation and
I ‘think this cluster concept is very good in help-
{ ing a boy find the areas he is interested in, It
is very difficult for a ninth grader to make a
choice." _

"Another beautiful advantage of this clus-
ter concept program is it would be set up in
any comprehensive high school. You don't need
a multi-million dollar facility to start this
into operation. I mean, you could start tomot-
row if you had the imstructor. I stress the in-
structor, if you have tc have a man who is a

- real leader and who really believes in this pro-
~gram. It is needed so badly in several of our
high schools. We have numbers of youngsters ‘who
are floundering, they will work if given the op-
portunity. Very eager, but unhappy, they often
become discipline problems because the academic
| o ‘principal does not know where to put them. We
, have no place for them, This is a place we can
, : reclaim them in our educational program and get
| them going on their educational program. We
would never feel guilty that we didn't help them
if we had a program like this."

Superintendent of Schools in a Countz Séhool sttem

"I am quite sold on the idea but I am prac-
© ~tical to the extent that .I can only do what I have
‘room to do." It isn't only money, it's personnel
that is involved here. If a teacher that could
handle this type of program exlsts, I haven't .
seen one." -

; Director of Industrlml Relatlons in an Alrcraft Company

"I think a person tralned in the cluster con-
cept would be welcomed in. industry more.. so than the
kid who is just out of school without any real back-
ground like this.“v ‘

: Su rv1 r of Industr1a1 Educatlon w1t‘ a Count' Board of4

Edncatlon

- "I see real merit in this. We are thinking
in terms of combining electricity/electronics with
automotive mechanics. - Ninth grader doesn't know |
what' he wants. He may think he knows but many
times he has/cnanged by the tlme he is a senior.
yau ‘




It sounds good in terms of the worker being auto-
mated out or rather into another type job. I like
the cluster concept Lecause not all people are suit-
ed for one vocation. When trained in one vocation -
they are limited.: » | -

I sure would be interested in a pilot program.
How much time will it take to initiate the program?
We would be willing to try one, two or three (clus-
ters). I believe we could handle the construction
cluster very easily in terms of facilities."

President of a Union

| "The cluster concept sounds like a very good
program for the future, but it will not be a sig-
nificant factor right now. It will probably be
‘hard to convince those concerned that this program
has something to offer. .In general, the unions are

aware ‘that man must be flexible and mobile, -and Ehgwa

| probably will support the program."
Personnel Manader of a Vending Company

"A cluster program would be of value to an in-
dividual who has no previous vocational training and
. who knows he is not going to college to develop vo-
cational skills, interests, or aptitudes. It would
- ~give an individual experiences to base his decision
for vocational choice."
Head of an Industrial Training Program in a Manufacturing
Company a

- i "The company would never object to the cluster
concept because this is the basis on which people
- have started.  The unions have split the jobs up
into so many functional, specific jobs that we can-
‘not use this cluster concept in the actual working
~of it, but we would like to, I am sure."

Persornel Manager in a Manufacturing Company
. “The program has merit. We would like to hire
someone from a general type backgrcund. I think
this won't replace traditional vocational programs

but it is good for general students who don't have
a salable skill to offer to industry. It would al-

- 80 help: a student to, decide what occupation he might

‘desire to move into for his life work."

-

I
1

2




- Manuf ctur gg Companx

\ A "This thing (cluster concept) would be very

| helpful to help a man.get a job and keep a job.
If a person knows a variety of things as a fami-
ly they don't have the attitude of "that's not
my job." I like this program and I would recom-
mend it- it looks very worthwhile, I believeit
is worthvwhile for the man vho is 1ookinq for a
ijObo“ U

gggg; of Employment in a Defgnse and Sggce Center

"Favorable - very good idea. This type of
',individual being 1ooked for. :

. A person w:th a cluster concept could pos ibly
have one third the amount of time necessary in the
present training program. Blueprint reading, shop.
math, and proper attitude are important for the pro-.
gram to develop in an individual, " :

M

N
f,'J..Summary
The intervieW'reports and review of literature provide an

indication of the need, accéptability and feaSibilitv of the
| cluster concept as a program in. vocational education on the sec-

ondary level

The available evidence obtained £from the reView of litera-~- |

ture suppor*s the premise that a cluster concept is needed.
in vocational education programs to provide students With occu-
pational mobilitvg adaptability for technological change, and

transferability o skills.

~ 'The intervifw results indicate that management is ~searching
for workers witl the ability to be flexible in periorming a var-;:
aiety of jobs wmthin a plant or industry. The primary concern of

fdmanaqement was the type of attitude that an individual held with ;

7respect to his job and the organization where he worked

. — .
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Several individuals in management felt that the cluster con- °
'cept approach to vocational education was worthwhile but would
' not be applicable in their particular industry or plant. These
people indicated that union restrictions with respect to job
’class1fications would prevent workers from moving back and forth
‘across occupational lines.
The labor unions were divided in their reaction to a cluster
concept program in vocational education. Several representatives
from: the craft unions indicated the main value of a cluster con-
}gcept program was the opportunity for students to explore a num-
f_ber of occupations before selecting specific training in on oc-
:*cupation. o “'.'
| The representatives from industrial unions 1ndicated that

‘.“they desire 1ndividuals w1th a broad background in several oc-

'“v;ycupational areas.: This type of training would enable their mem-

fbers to Obtain and hold jobs more readily because of the flexa-

1’bility'built into their training. 5

The indiv1dua1s interv1ewed in the field of education were

*,Vf'enthusiastic in their reactions to the cluster concept approach.

| These people felt the program could provide those students pur-.

";r;7suring a general course in high school with job entry skills in

‘several occupational areas upon graduation from.high school .
The major concern of educators in the implementation of the clus-

aifter concept program was the availability of teachers eapable of -

’»fiteaching the program,-“'"




The data collected fromra*revﬂew'of 11terature,‘and inter-

‘,views and discussions with rapfesentatives from industry, labor

1) Thereuwas a’ needgand demand for training in
o clusters of families of occupations.w

(2) The cluster concept was acceptable as a pro-

gram in vocational education on the secondary
school level | _~._ _-, e k

B_The cluster”concept was feasible as a program
‘win.vocat,onal edncation on the secondary school
level” RIS |
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. PART II REPORT

' DEVELOPMENT OF OCCUPATIONAL CLUSTERS

" A. Introduction

| The second section of the three part final report is con-

"éérned Wiﬁh.thevdevélopment of occupational clusters and the |
‘ se1ection_of specific océapations'within:each cluster.

B. Research Procedures .

'mhe'fbllowing~pro¢edures were uti1ized intdeveloping the
'bcCupétional Eiusters and the specific occupations in each clus-
‘ter Ehat,woﬁld be'suitable for a cluste: concept program in vo-
éatiqnal‘edﬁéétion atyﬁhe sédohdary schdol‘levelz' - 7

l. A review and evaluation of research in the

| arsa of Occupationa1~grouping'was conducted
to determine possible applications for the
‘project. S .

R 2. A method of research, based upon a sampling |
.~ technique proposed by Altman and Gagne of the |
American Institutes for Research, was develop- ' : ' T
ed to determine occupational clus.ers.l -

a. A list of criteria was prepared to .

- use in selecting occupational clus-
ters and specific occupations within
the clusters.

b. A group of possible occupational clus-
ters was developed and several clusters
were selected from the group for further
analysis. ” - ,

‘lJames W. Altman and Robert M. Gagne, First Interim Report

- on Research on Yocationa) Skills (Pittsburgh: American Institutes
for Research, 1964). = L - I

ERIC

7

FullText Provided by eric [




-
-

'5“g§vernmfnt»Pr;,"'

ﬂiA number of. posslble occupations were el
.. developed for each cluster and those /
et woiues o hoecupations: meeting: the: established

o cr1teria were selected for. further an-

C l.z.f«alz;,;?'ﬁ:%;";s'"‘% e "'.--::alysn.s, R T ST L R T I '

3. A group of three occupatlonal clusters with-
their respective selected occupations was

e 1dent1f1ed for further analysis. .. -0
*_‘;‘.f??;T.-;f;"i' S I A B TR e . g " G
C Rev1ew of Occupatlonal Class1f1cat1on Systems
".1'",3 N (A : ,"." woa il ‘ P .‘: Pt AP S S :

A revmeW'of occupat;onal classlflcatlon systems was hade

| for poss1ble utlllzation in the selectlon and development of

'"clusters” of occupatlons.; The “wo'.most  common class1f1catlon:‘

| systems used in the Uhlted States are the Dictionary of Occupa~

t1onal T1tles (DOT)2 produced by“the Bureau of Employment: Secu-

r1ty of' the U, S Department of: Labor ‘and the Clgs31f1ed Index

of: Occupgtlong and,Indugtrles3 produced by the: Bureau of Census
of the U.,S.~Department of: Commerce.»

O i

SN The Bureau of Pensus classlflcatlon system .was: based on a.

survey whloh sampled the ent1re labor. force.. - The 1nformatlon

T'Obtﬁlhéd from the survey*was Loded and tabulated in an Alphg;p,

,;ndgstx;ggﬁ and a . Llasglfle .

. v P . ’ N

R RS P BT A T T O . e M e T T
s g Voo PR v A T i T S S« SR DR TENE TP S
. R

2U S Department of Labor,.Bureau of Employment Securlty,
’gng;g,gﬁ»O“cu ational Titles, Vol.. I.and II, Th1rd Edltlon
(Washington. Government Printing” Offlce, 1965)

B 3U S Department of Commerce, Bureau of Census -1960 Census :
"Q_ ngulatlon Classified Index of Occupations and’ Industrles ’

(Washlngton. Goverhment erntinq Offlce,‘19§Ole e

B H;: |

Populatic ‘Oocupations ‘&Y ndustries ('Washlngton. |

'V_/fUﬂ S Department of cOmmerce, Bureau ofHCensus, 1960 Census
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Index of Qccupgtlons and Indus rJ.es.5 The Alghabetlcal Index
‘vllStS each occupatlon 1n alphahetlcal order and provides two
three d1g1t nﬁmbers to 1dentify the occupational and 1ndustr1a1
,-oclassif1catlon code.__agﬁi f_ o _. |

The Clas51f1ed Index claSSlfled occupatlonal t1t1es into two
hundred and s1xty-n1ne occupatlonalAcate;drles by using a three
 ‘dlglt code. An occupatlonal caiegory con51sted of a homogeneous.
'group of occupatlons ‘and: deflned a parflcular field of work The

ccupatlons were also classifled into one hundred and forty-s1x
1ndustry categorles with a three dlglt tode. uAn 1ndustry cate-
h'flned a particular 1ndustr1a1 fielda. -

A class1f1catlon system whlch was developed for world wide
1app11catlon is the Internatlonal Standard C]a§51f1catlon of Oc-
'cupatlons.s This class1fmcatlon system was deve10ped by the In-
_*terna+1onal Labor Offlce (ILO) 1n Geneva, w1tzer1and”andﬁwas in-
tended to fac111tate the 1nternatlonal exchange of occupatlondl
' 1nformatlon. The system was based on ten major. grouplngs s1m11ar
’to the Bureaa -of Census class1f1catlon system and does not requlre |
;.hreplacement of exlstlng classlflcatlon structures. |

After rev1ew1ng the Cla§s1f1ed Ig eg nf Occugatlon an Id;

"dustrles and the I,nfhiw

e Phy_
6Internat:.onal Labor Office,;

giglggt;gg of Occupgtions, Report II (
,v‘0ff1ce, 1957)
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1;The Marlne Corps had thlrty—seven occupatlonal flelds whlch were

pgtlons, 1t was concluded that *hese cla551f1catlons would not

ivbe appllcable 1n determinlng cupatlonal clusters for vocatlonal
’educatlon.' The threevdlgit categorles of the Bureau of Census
cla551f1catlon system were too nerrowly deflned for 1nclud1ng
several occupatlonal areas W1th1m one group. (For example, 42l
Electrlcians, 1ncluded spec1aljzed occupatlons for clectrlclans )
The mllitaryvservices have developed occupet}onal'class;g;_
_catlon syptems for *helr-enllsted personnel One type'of mili-

' tary class1f1catlon system was the Manual of Enllsted.Mllltary

;~;0ccupat1onal SnglalitleS (MOS) publlshed by the Department of
the Army.7 The termHMOS was. used to identlfy grouplngs of mlll-’
'tary Jobs posseSSLng such close relatlonShlp that an optlnal de-
| gree of. 1nterchangeab111ty estts among quallfled persons,hh

| A great deal of smmilar1ty exlsted between the Army clas51-~
flcatlon system and other mllltary occupatlonal cla551f1catlon |
: systems. The Air Force speclalltles were grouped under forty-

three career flelds .with over two hundred~and‘forty spec:.al:.t:.es.8

‘»subd1v1ded 1nto blllets and further subd1V1ded 1nto tasks.9 The |

7Department of the Army" Manuul of Enllsted M111tary ‘Occu-

~ pational Specialities, (Cl5, AR R 611- 201) ‘Washlngton. Government
Printing Office, 1965). | . | |

8Department of the Alr Force. Occupatlonal Handbook for Air-
men, (CA 66-3~-69M) -1966-1967 Edltlon (Washington. Government_”
-Prlnting Offlce, 1966).;;> e , o .

9Department of the Navy, United States Marine Corps. A.Gulde

to Occupational _pecla;;igg ang,_g_gglg (Washington' Government
‘»Printing Office, 1965)¢h s ST
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'ig;__,';__y Occupatlgnal Handbcoknhad seventy-two career brlefs |
 under twelve maJor occupatlenal groups 10 These maJor occupa- "
| tlonal groups were subd1v4ded into s1xty-two subgroups or Jdb
”4;f1elds.' f,' | [f"'““;’ “,. o ""“ . vy",v |
‘ Altnough the four mllltary classxflcatlons were qulte‘com-
'°rehen31ve, they were not apprcprlate for use in deve10p1ng oc-.
: cupatlonal clusters because the occupatlons class1f1ed were -
'prlmarlly mllutary in nature.L | w;'
ii A review was made of -the thlrd edltlon of the Dictlonary
;;.gggupatlcnal Titles for»poss1b1e~use of‘exlst;ngjoccupatlonal'
"pgrcupings'developed from observation and'analysis'of jobs over oy
“the last twenty-flve yearn. The QQE classlfled 21,741 occupa- |
.tlons uslng a s1x dlglt code to 1dent1fy ‘each occupatlon 11
The 91x-d1g1t code of the DOT was d1v1ded 1nto two parts.
'(1) The Occupat10na1 Group Arrangement whlch was represented by .. .

fthe flrst three digits and (2) ‘the Worker. Traits Arrangement

represented by the last three dlglts. "These provided (1) a me-

"thod of grouplng Jobs hav1ng the same baslc occupat10nal or work-
'ider tralt characterlstlcs so that the user can dlscern varlous re-

rlatlonShlpS among cccupatlons,,and (2) a standard appreach to

class1fy1ng the/abllltles, vocational experiences,'and/er poten-

"tials of wm.kers.“l2

=

| 10Department of the Navy, Bureau of Naval Personnel. Unlteu
»Statgs Navy Occupational Handbook, (NRAF 41548) Fourth Edltlon | 4
. (Washington: Government' Printing Off1ce, 1963) ‘

11U S. Department of Labor, gpg_, p. xv, Vc_]_..ume‘_WI'. |

12 bl\!;ol ppo XVi-xvj.i.

ER&C

Aruitoxt provided by Eic:




IR R I L O SNS . 1 A e AD  T A wwvwwwwwwym%mwe/ N b e a i kA SRR AN AN

The Occupational Group Arrangement (represented by the first
three digits) had Lhe jobs’ grouped according to work field pur-
spose, material product,,subject matter, serVice, generic term,
E.fand/or industryvon avcombination-of the above. The first digit o

'represented the nine occupational categories. ‘The - second'digit'
'jin conJunction With the first dlglt represented'the eightynfour
A;-div1sions of" occupational categories, and the third digit along
'.with the first two diglts represented the - 603 groups Which are
’"subdiv1sions of the two-digit diVisions.'l' |

| Under the Worker Traits Arrangement of the DOT (represented

“~by'the last three dlgits) the worker functions were related to
e'Data, People, and Things which were represented by the fourth,

fifth, ‘and’ sixth- dzgits, respectively. A hierarchy from the

.simple (8) to the complex (0) was establiShed for each of the-
.three worker functions._ The last three diqits expressed
the total 1evel of complexity at which the worker functions. lThis
_arrangement of the DOT was diVided into twenty-two broad areas of
'work Whldh was subdiV1ded into 114 worker trait groups.- An ex-
K ;amination of the DOT indicated that the two dlglt d1Vis10ns es-
tablished on the bas1s of work fields,:materials, and products
»“would he most feaSible as occupational families for the developm
. ment of cluster concept programs.pf“ .
A further examination of the diViSions and the three dlglt
;claSSifications w1thin the d1v1s10ns revealed occupational group-h

ings that were too narrowly defined for inclusion of a wide range ‘ ‘

of occupations for a cluster concept program. (DiviSion 81 Weld-

'y
- AN 2
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’{'eLs, Flame Cutters, and Related 0ccupatlons is an example of

'what was oons1dered a narrow category for a cluster concept .

fprogram) | Other occupatlons that were related on the ba31s of

work fields were found in separate d1v1s1ons (D1v1slon*65 Print-

1ng Occupatlons and D1v131on 97 Occupations 1n Graphlc Arts).

After examlnlng and evaluatlng the DOT, the conclus1on was
reached that the d1v1s1ons, with the pos 1ble exceptlon of Con-

structlon, were not sultable for the purpose of developlng curuy/

rlculum for a cluster concept program mn vocatlonal education.’

“”.D;-Identification of Qccupational’CIusters

A study, conducted oy Altman and Gagne for the purpose of

develOplng test items for measurlng general vocatlonal skills,

. was revmewed for a p0551ble soluflon to the problem of develop—

1ng occupat10na1 clusters. Altman and Gagne made the follow1ng

'statement with respect to the use of the DQI and the problem of

_developlng occupational families:

, . Given, then, that there is no known method
- for eas1ly and dlrectly deriving general skills
- and knowledges from information in the new DOT,
some substantlal effort is suggested which w1ll
study each job or family of closely related jobs.
+ Unless one can mount a really monumental effort;
-the implication is that the derivation of general
skills and knowledges will have to be based on a
zsampllng of JObS. |

| Slnce the project was. llmlted in terms. of time and flnan-
C1al support it was® con31dered necessary to prov1de a ratlonal

frame of reference to gulde the process of 1dent1fying occupa—l

13A1tman and Gagne' mo _C_‘_]:-_t_n ’ p. 70




'tlonal clusters and the-sslectlon of sPeclflc occupatlons w1th-

in the cluster. It became apmarent that the- establlshment of
.crlteria for selecting a- cluster and a’ sample of occupatlons v
ln the cluster was the only realistlc approach that could be -
utllized in'the proJect The ultlmate tsst or thls approaoh
_gwould be the conpleted ana1y51s 1dent1fy1ng the commonalltles
{,w1thrn the occupational cluster.i~‘ | |

A llst of crlterla for selectlng occupatlonal clusters was
establlshed through a serles of dlscuss1ons among the project
team as well as consultatlon w1tb meMbers of the Industrlal Edu-~
.catlon,Departmentv The follow1ng crlterla were establlshed for
"the purpoSe.of dentlfylng occupatlonal clusters for a cluster
Aconcept program in vocatlonal educatlon°’ o

" The occupatl;nal oluster should.

S Be in the area of vocatlonal 1ndustr1al
R aducatlon. |

2. Include occupatlons that are related on .
-7t the basis of s1m11ar processes, materlals,,
‘ “and products. o

';_,3.~;Be broad enough to 1nc1ude oooupatlons
S with' 9 vide: varlety of: skills and knowl-
- edge., | |
4,"jInvolve occupatlons that requlre not more
" than-d high 'school education and/or two
?‘_years beyond'high school

5. Prov1des the opportunlty for mobllity on a
geographical and occupatlonal ‘basis. ~

j B

| After establishing the crlterla for selectlng occupatlonal
clusters, a group of poss1ble clusters were developed from con-
sultatlons and" dlscuss1ons with‘Mr. ‘A, B Eckerson, Chlef of Oc-

mcupatlonal chtlonaryf&:Classificatlon Section, Bureau of Employ-'

{4‘




" ;ment Security, U. s, Department of Labor and officers in cnarge

| of Army Occupational Cla351f1cation Systeme in the Pentagon.ﬁ
,_The llSt of suggested cluster titles was also obtained from

fseminar dlscuss1ons and titles found 1n sources such as the

Occupational Outlock Handggo k14 ana. the Dictlonarx of cccup
f-tional Tltles,15 | : | |

: - =

The follow1ng is: the original list of. suggested cluster;vrﬁ
titles that was given cons1deration by the prOJect team-‘

fMedlcal and Health
- Home Facilities
Heavy Construction
Light Construction
- Machining |
4 | ,ulectrlcity and Electronics
Gt . . Communications |
S - Transportation
‘Food Processing -
Office Occupations
' 'Mechanical and Fabrication
~ Repair Service and Maintenance '
-+ Personal Services - =

”

The list was not cons1dered to be a complete 11st1ng of all
the poss1b1e occupatlonal clusters. It~was the starting point
"~ in the task of 1dent1fy1ng occupational clusters for a cluster
:'concept program in vocational education,: After examining and '
evaluatlng the llst of poss1ble clusters, a dec1sion was made
to 1im1t the number of clusters to. be 1ncluded in the project.
w;A limitation of three occupational clusters was made and this

concluoion was based upon the following factors.

o 14U S Department of Lahor, Bureau of Labor Statistics. Oc

- cupational.Outlook Handbook, 1966-67 Edition (WhShington. Gov-
;ermmmnt Printing Office,“1966). a |
R L

U. S Department of Labor, J.gg .Qi




";ﬁ;l; The tlme allotted for the completlon of the proJeot
2. The number of personnel avallable to work on the prOJect

. 3. The experiences and eduoatlonal background'of_tne pro—‘
T jeet team members. | - |

blmﬁThe folloWLng occupatlonal clusters were tentatlvely 1dent1~
| fled w1th1n the 11m1tatlons and the establlshed crlterla-
' E aConstructlon |
'jE]ectriclty and Electronlcs
Repair Service and Maintenance
Mechanloal and Fabrlcatlon o
‘When attemptlng to 1dent1Fy occupatlons w1th1n clusters, 1t

became ev1dent that each cluster tltle needed to be clearly stated

'rfand carefully deflned | Restatlng and def ning the tltles oaused

‘drearrangements and deletlons whlch reshaped the clusters. nFO?
uexample, the tltle "Mechanlcal and Fabrlcatlon" was oon51dered
-_¥to be too general and was ‘more clearly dellmlted when changed -
to "Metal Forming and Fabrlcatlon" | |

The orlgznal "Electr1c1ty and Electronlcs" cluster as a
tltls was ellmlnated but the cluster was comblned with the "Re-
‘palr Serv1ce & Malntenance" cluster to form a new cluster en-
.tltled "Electro—Mechanlcal Installatlon & Repair"' The combina-h
tion of these two original" clusters was necessary for two rea-
sons : (ll to stay w1th1n the 11m3tatlons of the number of olus-
:ters, and (2) these two clusters had common °lements with elec-
trical and meohanlcal installation and repalr.‘f'

The:"Constructlon"_cluster tltle was con51dered approprlate
'since 1t 1nvolved occupatlons that are related on the basis of
s1milar industrlal processes. “The reShaped and more carefully .

_-defined.clustersswere then applied to the previously mention-




- ed criterié fdr’selecting'CIusters; The follow1ng three clusters
were 1dent1f1ed for further 1nvest1gatlon ln the study. |

(1) CONSTRUCTION ~ those occupatlons deallng'w1th the bulldlng
' {of homes.\

| (2) METAL FORMING AND EABRICATION - those occupatlons deallng
- . o w1th,mach1n1ng, formlng, bendlng, and join-
1ng of metals.‘. N :

(3) ELECTRO-MECHANrCAL INSTALLATION AND REPAIR »-those occupa-
| tlons dealing with the installation and- re-
- pair of electr1ca1 and mechanical equlpment

found in homes and buslness offices.

E. Selection of Occupat-i;ons With.in,_the'.Clusters

After the selectlon and deflnlatron of the occupatlohal clus-
ters had been accomp11Shed, approprlate occupatlons needed to be
»1dent1f1ed for each cluster.' The follow1ng crlterla were estab-

"711shed for ‘the" purpose of 1dent1fy1ng spec1f1c occupations within
the clusterS°p EE |
1. a favorable employ ent_ggt;ggk&
' The occupations selected for ‘the clus-
 ter should be those occupations which are
. expected to increase through 1575 as re-
-+, ‘ported by the Occupational Outlook Hand-

book and involve large numbers of 1ndiv1-
- Quals in the occupatlon. 4

S f‘Exampleu Machrnlst (1ncluded .~thousands
= . of job openlngs) vs. electroplaters (not
S _a1ncluded«feW'hundred Jjob openlngs) g

2. The_ 1nstructlona1 ca ablllt of being imple- .

‘mented in a secondarx school program.'"

| ‘The occupatlons selected for the cluster
should be. capable of belng taught to high
school students.in a- laboratory environment
- .with tools and. equlpment that are needed 1n
| ‘,the occupatlon.v.‘ L o A
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Example: . Carpenter . (1nc1uded-~phyamca]1v
capable of being taught in a laboratery)
. .vs, excavators (not- 1ncluded--phy51cally in- o
"capable cf belng taught in a 1aboratory). “

7r3'1'° rtunity for ob entr upon raduatron .Lw_( -
from hlgh school _ , | -

. The occupatlons selected ‘for the- cluster o
: Should enable a high scheoal graduate to en~

~ .ter into the. occupatlon without extended A

' period of employment in a prerequlslte occu-
spation. .o oL -

Example: Machlnlst (1nc1uded--hlgh school -
. graduate may enter) vs. layout man (rot in-
'.,cluded—-requlres -experience: as a, machinist).

' 4."Nume;ous skills and knowlegge prov1d1ng an:

,_ ppgrtunltz for the identification of com-
--monalities with other occupations.. :

R The occupatlons selected should 1nvolve
- various skills and knowledge in order to per-
Lnfcrm the work 1nvolved in the. occupation.,

QéExample' Mason (included--involves use of
many skills and knowledge) vs. hod carriers

.- ;(not 1ncluded--requ1res little:skill or know-
ledge) ,

- ;’qu’ ppgrtunl z for advanggmgnt th;ough further
- .o, .. 8chooling, . apprentice programs, or on-the-
]db tra1n14g. ' . o

L The occupatlons selected Should prov1de an
: lendLVLdual with the opportunity to obtain in-
- depth specialized training through technical
.--.schools,  correspondence courses, apprentice
programs, or onwthemjob trainlng.

"Example. Electrlclan (1nc1uded--apprent1cesh1p o
- program available).vs. construction laborer ..
(not included--no further tralnlng necessary) .

A list cf‘cccupatlons which best fit the,def;hlt;cppcf.each
cluster was compiled from the*Dicticnarz of Qccupational Titles"
and - the Occupatlonal _gtlook Handbook. The occupatlons were then
ﬂexamined with respect tc the flrst crlterla Whldh was cons1dered

oo ,{

'to be the ‘most 1mportant in Ehe selection process. Thcse occu-
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'patlons hav1ng a favorable employment outlook were then'examlned
- w1th resPect to the second thlrd fourth,}and Ilfth criteria.
~ untll a group of occupations were 1dent1f1ed that produced the
."best flt"‘W1th the establlshed crlterla. Flgures 5 6 and 7
‘1llustrate the poss1ble occupatlons which were cons1dered for
,'the 1dent1f1ed clusters and each table prov1des an indication
of those occupatlons whlch best f1t the establlshed criteria
“for each cluster.
| The followxng llterature was‘used‘ln selectlng the occupa-
‘tions for eadh cluster. |

l The 1966 67 edltlom of the Occupatlonal Outlook Hand--

rnbookls was used as a reference to evaluate the employment out~.
’,look for each of the 11sted occupatlons. Thls source gave 1n-
'jformatlon concernlng the present and future opportunltles due
- to replacements and expected growth for each occupatlon.
2. Tbe 1965 edltlon of The Natlonal Apprentlc____p Pro—
g;__,17 a booklet publlshed by the Bureau of Apprentlceshlp
| and Tra:nlng of the U. s. Department of Labor, was rev;ewed
_,to determlne what occupatlons had apprentlceship programs.';
:Included 1n thls booklet was a 11st of apprenticeable occupam'

7h]tlon 'reglstered'w1th State Apprentlceshlp Agenc1es and those

\reglstered w1th the Bureau of Apprentlceshlp and Tralnlng.

T

e C

7-———;.’—‘,-*_'_.~:,_1,_.“-_~'_. s etk e e e .ij»"

17U S Department of Labor, Bureau of Apprentlceshlp ‘and
Tralnlng, The National A renticeshig Program, . 1965 Edition
(Washlngton° Government Prlntlng Office, 1965)
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;ti'ff f Those occupatlons deallng with madhlnlng,
N - bendlng, and JOlnlng of metals.
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41~ Occupations

1:EvaluatiVe Criteria

{~
N
w
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A 8 L

B011ermaker e e .

i

Instrument Makar..ff; .
Iron Worker . . . .

| Jewelry Maker” ;, ‘. .

Metal Spinner“*,;ﬁ .

-

G et b S

EQE;:%“'

msigned a’

'Aeéeﬁbler' e ;.vt;'ﬂ.;'ﬂ

tRiveter if _;":';_ o e
::Shnet Metal Wbrker»%;;{;;_f ‘?ffy'“t”*“”
'TOOL & u1e Makere_té;fi - .

Welder ,fuf;,f,;;_§;5t —

R R R
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© ‘o +

+
+
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+
+

%fAn occupatlon meeting a. crlterlon was asslgned a "+".
~If-an occupation did not meet 3 criterion, it was as-
'WO" and received no further cqnsideratlon.,




ELECTRO - 'MECHANICAL INSTALLATIQN & REPAIR

Those occupatlons dealing with installation and
repair of electrical &dnd mechanical equipment
found in homes and business officeu.

Océﬁﬁaﬁions

.Aiir’conditioning &Réfrigeration Mechanic
iApplianwe Serviceman. . . e
Automatic Bowling Machlne Mechanlc
;Amtomobile Mechnaic . .

‘}Busihéss MaéhinevSérVicemah.
:Instrument\Repalrman.'

‘belntenance Electrician‘.

{Mlllwrlght Y | |
j_fTelev;s;on & Radio Service Technlcain 

'\

§ Vending Machlne Medhanlc.

_ | watch Repaa.rman - v

Central Offlce Craftsman

Lineman & Cable splicer . ..f‘.: 

”V,Telephone & PBX Installer m Repalrman

'

::‘Transm1551on & Distribmtxﬁn Gccupatlons

~‘ffCustomer Servicn occupations.l‘l.

IﬁEvaluative~Criteria.

S

T+ o+ 4
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. CONSTRUCTION =~ UL i .
TﬁeseOCCunations-dealingvwﬁth'the75uildinQ~6f*homES;“= -
’ T e Evaluative’Crlterla 1
- Occupations, . T
- - 3 4 5
Asbestos & Insulation Installer'
Bricklayer. -‘.»:, ';'d .%‘ . + o+ o+
»»»»» Carpenter .. T + o+

Cement MaSOﬂil. VQ” '." .

+ + o+
+
+

®

®

®
+
+

'EIectrician MT}”, . '. T + O+ T+ o+

®
o +-

iQ'Elevator Constructor L. e

“__f;¥; Floor Covering Installer ."'.,;',

,‘m- 4 n‘

v
L4

e

'Lather. l“{qu.ﬂwl,, .. .

-

o o:.

IMarbie, Tile, Terazzo Installer’ . .

Y

ff£j0perating Engineer. ;.l" . . v;ne,f.

7}Pa1nter & Paperhanger v e

Plasterer o l':nh--:¢lﬁlx;

.
o +  +:
SRS
4
+
+




3. The Em 'ploymen a rnlngg Statistics for the United
Sta es 1909 - 1964, 18 1esued December 19€4, and the Employment

and Earnings Monthly Reggr&19 are publications edited by the -
Uhlted States Department of Labor's Bureau of Labor Statlstics.
These publications list'employment, hours ané earnings, labor
‘turnover, and other specail tables for each industry. This in-
formation was of value whenhconeidering trends, patterns, and
future outlook for the individual occupations,

4. The U. S. Industrial Outloock 1966,20 o pubiication'oif
the United States Department of Commerce, -provided an 1ndustr1a1
outlook for each 1ndustry in both narratlve and table form show-
'ing growth ané trends in the terms of dollars and percent change
from 1958 to 1966. Recent trends and patterns were ohtained £rom
thls publlcatlon. | N V'_ | | | M | |

- After examlnlng the complete llstlng of occupations in the
J_clusterS'w1th respect to the establlshed crlterla and review of
*llterature, a group of occupatlons were eelected for each clus-

ter as shown in Figure 8

180 S. Department of Labor, Bureau of Labor Statlstlcs. Em-

,plgymgg; and Earnings Statistics for the United States 1909- 1964
(no. 1312- 2) (WaShlngton. Government Prlntlng Offlce, 1964)

, 19U S. Department of Labor, Bureau of Labor Statletlcs. Em—
gloyment and Earnings and Mcnthly Report on the Labor Force, . Vol.
,12 No. 11 (Washlngton. Government Prlntlng Offlce, May 1966)

i 2°U S.vDepartment of Commerce, Busmness and Defense Serv1ces
;;y: (waShington. Government rinting.Office,”1965).3,;_ :
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'F. Summary

A‘reV1ew and evaluation of literature dealing with the
dc1a851f1cation of oCLLpations 1nd1cated that several systems
have been ‘used to catagorize occupationa.‘ After making an
Aanalys1s of the various occupational cla eification systems,

. the dec181on was made to develop criteria for selecting oc-
‘cupational clusters and specific occupations w1th1n the clus-
ters since existingjsystems were not suitable for developing

cluster concept programs in vocational education,

The following criteria were established to identify oc-

- cupational clusters for a cluster concept program in voca-\

tional education.
The occupationaljclueter“should:*

Be in the area of vocational induotrial
education. ‘

24 Include occupations that are elated on
.~ the basis of similar prccesses, mater-
“ials, and products.

' Be broad enough to include occupations
with a wide variety of skills and knowl-
edge.

Involve occupations that require not more
"than a high school education and/br two
years beyond high school : :

o tProvides the opportunity fcn mobility on a
’v[;geoqraphical and occupational basis._-3 -
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The following occupational clusters were established through

the application of the established criteria and limitations of

the prOJect.

'(1) CONSTRUCTION - those occupations dealing with the building

*j;of homes.

' (2) METAL FORMING AND FABRICATION - those occupations dealing

-with machining, forming, bending, and join-.
1ng of metals. | |

(3) ELECTRO-MECHANICAL INSWALLATION’AND REPAIR - those occupa-

tions dealing with the installaticn and re-
pair of electrical and mechanical equipment
found in homes and business cffices.

_rThe following criteria were established for ssiecting spec-.

ial occupations in the clusters'for a cluster concept program

in vocational education:

The occupation'selected must:havez

1.
,';,‘2,1

;3.”O
Co. Thigh school

4.

A.favorable employment outlook

The instructional capability of being 1mp1e-

,msnted in a secondary school program.

Opportunity for jdb entry upon graduation from

,'Numerous skills and knowledge provlding an
. opportunity for the identification of com-
_,fmonalities with other occupetions.'

Qpportunities for adwancement through fur-

‘ther schooling, on-the-job training. or ap-
fprentice programs o o

As & result of examining a 1ist of possible occupations for-

| aach clus er with respect to the establishad criteria, three oc-

"_' cwpational clustars with their specific occupations uere identi-
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PART III. DEVELOPMENT OF COURSE OUTLINES -
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The third and final section of Ehis;fhree part report is
concerned with the development of the course cutlines for the
‘occupational ciusters of construction, metal forming and fabri-
cation, and electro-mechanical instaliation'and repair. This
'eection will address itself to t™e procedures and technicues

- used in'deue10ping:ﬁhe course outiines for use in a cluster con-
cept program_inpvocational education at the secondary school

dlevel.
B. Research Procedures

‘The follow1ng procedures were utilized in the’ deelopment
‘of Lourse outllnes for.a cluster concept program°

1 ArrevieW'of research was conducted to deter-
- mine methods c¢f analyzing the selected occu-~
_ pations in order to identify the common areas | »
of human requirement needed for each occupa- , : : ‘
tional family.;, : |

'7"“2;,A,method based upon a procedure proposed by
e -Smith of the Human Resources Research Office,
~ was developed to analyze each occupation in
“;i_the cluster.1 | S |

a. A.list of tasks was developed for each
| occupation through a review of train-

P

.1xg§ Research,Bulletin No. 11, (f?exandria, Virginia:mﬂumantne
dq sources Research Oﬁfice, 1964).,4 T b e S T e e




'ing manuals, courses of study, text-
‘books, and interviews with represent-
atives. from each -occupation.

b. A task identlficatlon inventory was -
developed and submitted to a group
‘of individwals representlng the se-
lected occupations in order to de-
termine job entry tasks.

'¢. The identified jobk entry tasks were
analyzed to determine the areas of
- human requirement (skills, mathema-
tics, measurement, science, communi-
cation, and information) needed to
successfully perform the task.

3. An analys1s technlque, based on a study by
- Miller and Folley, was used to identify the
common areas of human requlrement within each
occupational cluster.?

a. The areas of human requirement were
| | examined to determine the commonali-
. . | o ties that existed among the occupan

: ” tions withln the cluster.

b. Judgements were mdde by prOJect person-
.- nel to select the common areas of hLman

. requirement needed for performing
- the occupations within the occupational
clusters. |

4 A.course outlane for each occupatlonal famlly

-was developed from the identified common areas
of human requlrement

c. ‘Methods of Analy21ng Occupations To
o Determ1ne Commonalities,

‘A revieW'of the 11teraturenwas conducted to determlne methods
-of ana1y21ng the selected occupations for the purpose of identify-

N ing_common areas of human requirement_(math,“sclence,»measurement,

Y

- znobert B Miller, John D. Folley, Jx., ‘and Phllllp R. Smith,
A _an_sgn .c& Job Requirements for Line Maintenance of Two Sets
- - of Electroni (AFPTRC-TR~$4-83) (Lackland.AFB, Texas:
’ig~.A1r Force Personnel and.Train;ng Research Center, December, 1954).~
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“communication, skills, and information) needed for successful
iocb entry performance in the selected occupations.. The reView |
- of liLerature was made for the purpose of identifying techniques ;
that could be utilized in accomplishing the purposes of the pro-
-ject ' -
. Palmer and McCormick in a study to- identify'worker activi-
jties, expressed two pOints of View in approaching the domain of
| human work One p01nt of view, talled the __Q|Oriented empha-
sized the technoLogical aspects of jobs and the accomplishments
of workers such as painting, selling, or baking.L The Wbrker Ori-
ent_g emphasized What workers do in performing their jobs. In
f general, the diiference between the two viewpoints was that the
vjob oriented" View is likely to place emphasis on conditions and
results of work while the "worker oriented" view tends to place
emphasis on worker activities.a The study performed by Palmer
aand McCormick emphasized the "worker oriented" vichoint in the
identification of job dimensions. A check list of job activities
was submitted and the results were subjected to a factor analysis.
Fivé major factors and fourteen multipﬂe group factors emerged as
.a result of the study The five major factors were. I. Informa-
tion - rcceiVing activities, II Mental activities, III. Super-
?avisory and communication activities, IV Manual activities and

V. General bodily activities.4

o 3George J Palmer, and Ernest J McCormi k, "AﬁFactor_Analysis“
-of Job Activities," Qggma_], Q_f Appl. Psvchology 45: 284-289
(August, 1961).; P R T T RTI
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Severai studies ut11121ng facror analysis techniques were

reV1ewed for a possible solution to the problem of” 1dentifying

common areas of human requirement w A report by Coombs described

) a factor analys1s approach to the 1dent1f1cat1on of job iamilies..

An analysms of seventy Jobs in a paper mill was made using methods
developed by the U S Employment Servzce._ Correlations were ob-
tained from ratings ef the Job descriptions of fiftyhfour occupa-

tions.[ Several factors were 1dent1f1ed that 1ncluded' self respon-

; Tin s1ble Jobs, routine entry jobs, skilled machine operation jobs,

} } and clerical Jobs.5;7

AA study was made. by Johnson to determine functional job in-
terrelationships 1n the motor vehicle maintenance field A check |
list of activ1t1es and objectsvmaintained on ‘motor vehicles was
developed and submitted to. workers engaged in repairing motor ve~
hicles. The results of the research 1nd1cated that the check list
technique can reveal factors operating in a number of different

jobs._ The factor score patterns could prov1de a rough but easily

applied means . bnghidh jobs can be compared and training needs
identified 6. ;

The factor analysis studies that were reviewed indicated that |

5C H Coombs and G A Satter,*"AuFactorial Approach to Job

Families," ngchome;;igg 14:33- 42, 1949

6Duance Morton Johnson, "A.Study of Responses to a Work.Activi-_

‘.[f‘ties Check. Listvto_Determine Functional Job: Inter-Relationships"'
V;,(unpublished*Fh“ D.'d sat
~1*Indiana, 195 .

"ion, Purdue University, West Lafayette,




';;QLaboratory).hqei-;_

nitwwas{possible*to*identifydcommonalitiesFamonganroup‘ofTselect-'

"edfoccupations,v A.decision was made, however, to investigate other

techniques .of identifying commonalities Since the goal of the: pro»

-ject was to develop suggested cours: outlines identifying common-

- alities in a cluster of occupations rather than explaining the

,'commonalities in terms of a minimum number of hypothetical factors-,

A hierarchial clustering technique developed by*Christal and

- Ward was reViewed for possible use in identifying commonalities

iiamong the occupational ster " The technique utilizes a com-
puter program that forms mutually exclusive clusters by systemati-
'cally reducing the number of groups for N to N-2," and 80 on down
to one group, in.a man:er that minimizes the loss of information
or: the error. resulting form the grouping. |

A decision was made not to use this technique Since Christal
1~and Ward stated that it was only practical to apply this technique
'tmto large scale studies'with.the use of a“high speed: computer.

A research bulletin entitled h Deve "me't of Traiging Ob-

'ffive; written'bY RQbert G. Smith Jr., of the Human Resources

'v“Research Office, was found applicable to ‘the problem of analy2ing

w#fthe identified occupations in the. cluster.8 A.modified procedure,

"fbased on bmith's approach was developed to determine the areas

4% ?fRaymond,E Christal and)Joe H Ward, Jr.,,"Applications of a

6570th Personnel Research

' terion Specified," (Lackland AFB, Te"“ﬁ

*lustering, Technique Which Munimizes Loss in Terms of Any Cri- -

. P




'_ficuﬁations; An analysi technique, based on a study‘by'Miller

- and Folley, ‘was found applicable to the problem of identifying
| the commonalities that exist among the areas of human requirement
13

'in each occupational cluster.‘ A.schematic of the research pro-

ficedure is shown in Figure 9

D Development of Task Statements
The initial step 1nvolved the development of a task inven-
v:itory for each occupation through a reV1ew ‘of JOb descriptions,

?textbooks, courses of study, training manuals, and 1nterv1ews

: ':{with 1nd1v1dua1s representing the selected occupations. Each task

fwaS'written in behavorial terms Whldh described some aspect of the
.ébehavior required for performanoe of the oecupation.
: In order to prepare the task statements in behavorial terms,
-ja rev1ew of literature was 1n1atated to determine the most appro-
';priate format to be used Ain writing the statements.

A task according to the U. .S. Employment Serv1ce is:

"5, one of the distinct major activities that con-
stitutes logical and necessary steps in the
. work performud by the worker. It is the work
~ -unit that deals with the methods, procedures,
and techniques (the "what", "how", and "why")
-+ by which parts of a job are carried out. A
.- task or duty is created whenever human effort,
" in terms of one or more elements, must be ex-
'*t‘erteo for a epecific purpose. - -

o 9Bureau of, Emp] oyment Security, Lr_;_a_in_i_gg ggg m Manual
:g:,_gb"' lyais (ﬂaihington: Government Printing Office, 1965),
p.v6- . ot N T .
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Gagne and Fleishman stated that "+asks are statements whlch

taken all together, constitute the job "10 A job is defined as
o :

indivzdual set of human actiVities to be performed by one
person 1n a particuiar plant "11
. The Bureau of Waval Personnel defined a ta ’k as a "group of
in the performance of a duty._ For example. test refrigeration
plant for leaks using torch type leak detector.“l2 |
S The Air Force defined a task as a “unit of work act1v1ty
Which forms a cons1stent and s1gnificant part of a duty "l3
A s1m11ar definition of & task.was proposed by the.Army. "A

ﬂtask' 1s one of the work operations thmt constitutes a logical
and necessary step in the performance of a duty."l4

| Smith discussed tasks as being a necessary part of the per-.
formance of a duty. AA duty is defined as't"one of the se"eral

distinct major act vities compr:l.s:l.ng a 'job. ..each job being made

T -#;:.i;i?:f’?v]-QRobert M. Gagne -and Edwin.A.. Fleishman, gggg_h&lm and Hu-
' m_nz __g:_fg;ln_ggg (New York.. Henry Holt and C,:mpany, 1959), p. 343,

.m’,i lzBureau of Naval Personnel,;H°'”f”'k:§g; Naval Occupational
Analvsis, 'NAVPERS 15803-A (Washington.' fBureau of Naval Personnel,
November, _1961) i Pe IR | |

Ry

- ~»;.;~;L.; 13Depax tment of the Air Force, cgu@tional alggis, AF Man-
uai w-z &Washingtona Dep““*ment of the Air Force, 1961). 5. '

“Te‘v i Adjutant @eneral s Office, Am Job Manual I,

sma Repor\ﬁ*‘ ‘No. ,l-GO-OR (Washinc_;ton. Department o%‘the Armv, 19‘@)
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up of one or more duties 15 nA task'is‘defined"as:

. "A.group of activities that generallv occur
close together and have a coinmon purpose; it forms

a logical and necessary part of the performance of , i
‘a dutyu | . |

- For example, the job of an autoc mechanic is
- composed of such duties as tuning up the motor,
- grinding the valves, and so forth. The duty of
- tuning the motor includes such tagks as adjusting
~ the carburetor and removing, cleaning, adjusting,
" -or replacing Spark plugs. |

Task inventories are useful in two ways:
- - first...they assist in collecting data on the
- performance of tasks in the field or on the job,
-+ for use in deciding what to teach, Second by
. analysis of tasks, the task inventories provide
a basis for specifying the knowledges ané skills
required to perform a job."16

After an examination of 1iterature and a discussion about

the meaning of a the members of the cluster concept re-
wwwwwwtaskf

,,eam formulated: the following definition:

. A,task describes the work performed by an . ]
individual in an occupation and consiste of ob-

- servable human behavior involving more than one
areas of human requirement.

The areas of human requirement that may'he involved in the
performance of work by an individual in an occupation include°

a., Communications |
vocabularly

. 8ymbols

drawings<and blueprints |
systems of communicatjon

s fEnglish S ”'”. R |
| ;;;gfgg; mﬂps T ‘ '
S
- Smith, op. git., p. 14 J
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Do r,nbasurcmsnt
R time R
temperature‘ |
-weight -
. volume
- length, width, and: de th
- meters (electrical and mechanical)
"1nstruments | |
systems of measurement

;nc.h_wSkills o
. hand

~ mental
e machine

a. Mathematics and Science
g L | technical
- operational
- . occupational
. economic
- social
1 - tsafety '
, | petsonal hygiene
-7 personal standards ,,
| T occupational and job standcrds
Various scurces indicated the importance of describing hunan
- behavior as clearly and conciselv asfgsssible in writing verbal
| descript ons cf»tesks., The Bureau of Maval Perscnnel stated that
"task statements ere..,speciFic dercriptions of wcrk performed...
that is, they tsll "what" snd "why" (and if important also- “when",
“where", and "under what ccnditions".)17 N
Morsh, Madden and christal stated that "generally a task LS
- described by a statement consisting of a verh Which expresses the

B acticn 1nvc1ved and a roun which is the cbject of the action,

<
I N
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Modifiers and adverbs aré used only when absulutelyvnécessary

for clarity of meaning,"18

Magér, in his book onlg;gpgglgg“Objécgiggg.forngrogrammed

instruction, proposed the following items to describe terminal

béhavigr'that a learner will be doings:

a. Identify ard name the over-all behavior act.
~ b. Define the important conditions under which
the behavicr is to occur (givens and/or re-
strictions and limitations). =
c. Define the critefion of acceptable performance.l9

Lindvail, in theifollowing'quotation, stated the importance of

defining desired outcomes or specific objectives in behavioral terms.

A first task of a team working on the development of a

specific unit is to define exactly what pupils are to
be expected to be able t¢ do after they have mastered
the unit. The emphasis here is on stating these object-
ives in terms of definite pupil behaviors. They are not

. .to be stated in terms of what the teacher is going to do.

- *  They are not to describe learning activities. Each state-

ment is to describe something that the pupil will be able

to do after he has had the learning experience. Also
“they are not to be stated in such terms as "to under-:

stand...", "to master...", "to appreciate...", etc.
Rather they are to tell what a pupil will be able to do

~if he understands, master, or appreciates. That is,

they will be stated in terms of such pupil behaviors as -

‘"to explain...", "to state...", "to solve...", "to inter- ' °
- pret...", "to cbmpare,..",-"to[liat;,;ﬁ,vetc.‘° |

18308eph E. Morsh, Joseph M. Madden, and Raymond E. Christal,

in the Unjted States Air Force, Technical Report WADD-

| TR-614113*(Lack1and.AirfFOrée"Base;?Tekasé'Personnel'LaborétOry,

0

Wright Air Development Division, February, 1961), p. 3.
-~ ~~19robert F. Mager;_PreggrinQLObjectivesfo;fPrgg;ammed.Inst;gc-

'(san,Francisao,,California: Fearon Publishers, Incorporated, 1962),

. 53,

2°C. M..Lindvall, "AMRepdrt'of‘Ehe'RegionalfComm1851ﬁn'of Edu- -

cational coordination,and_the'Learning Research and Development Cen-

ter,"
1964) p. 13.

A ruiToxt provided by ER

-

 Educational Objectives (Pittsburgh: Pittsburgh Press,
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| After reviewing'literature’in the area of task statement pre-
. paration,'itvwas evident that a task ghould describe the ﬁork per-
'sformed‘by an individual in a~clear,~precise, non-ambigious“manner.
i#fo accomplish this objective, an attempt wasvmade to write the
-tasks in behavioral terms that: {l) had complete validity or the
~same connotation from one. individual to another, and (2) were con-
'ducive,to observation and evaluation of the task performance.
L 1The format of tne task statements is shomn in Figure 10. Each
,wtask statement;began‘uith~a behavioral verb,(A)’which described
‘;the action involved in performing a task : The statement also in-
rzcluded a noun (B) Which described the object acted upon. Modifiers,
;such as adverbs and adjectives, were used in identifying the ob-
'jject acted upon. The result of the action (C) was stated which
i';described the results of (A) and (B) -Modifiers were used to clari-'

_ny the results of the action and to specify the accuracy or limits

, '*thut were required in the performance of the task. Whenevei pos-

;jﬁf?sihde the task statement specified the accuracy that was required

'Qrin the»performance of the task

- fE?.” Idenﬂ’fi'cﬂation'of 'J"db”Eh“ﬁ“rY ‘I'a'sks

.A list of tasks, stated in behavioral terms, was prepared for

| p»_each occupation in the three clusters. Task identification inven-

“i‘%\vtories were developad from these lists and submitted to a panel of

'[p%occupational representatives at a cOnﬁerence held on April 27, 1966'

"Tfat The University'of Maryland, These representatives were selected

“'”fyilfffmwm ﬁhe areas of management and labor and included individuals who

o

“’?Ti}warc suparvisors, husineaa ownars, and union officials.p The inven-

7
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. o~

.torv data was classified into three cateqories.
Levei g_ | |

"“The task is. not needed for -the occupation and
would not be included for further analysis.

Level l

The task is needed for entry into the occupa- .
_tion and will ‘be included for further- analYSis.'

uevel

The task is not needed . for entry into the occu-
pation but will be needed socon after entry and
will be included for further analysis. |

.]The identified job entry tasks for eadh occupation are included

in the course outline volumes.
;i.lidentification7ofhCommonfAreas of Human Requirement

3 After the Job entry tasks were determinedo the areas of hu-

uﬁmman requirement (communication, measurement, mathematics, science,

ls, and information) were identified that are required

the“performance of each task Each statement of human requirement
was prepared in behaVioral terms.' These statements ‘were typed on
'1 - small pieces of card stock mounted on large boards, and coded ac-
| o cording to the identified areas of human requirement
The next step in the research was to identify the common
| areas of humen requirement for each occupatienal cluster. A pro-
cedure, based on an approach proposed bynMiller nnd Folley,21 was

_;y developed to: identify the commen areas of" humanlrequirement for

5-0'\ .
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each occupationa1~cluster; Each behavioral statement 1n an area
of human requirement for an occupation was. compared with the be-
| haV1oral statements in similar areas of human requirement in the
 other occupations w1+h1n the cluster. For example, the behaVioral
| statement in the communication area "reading blueprints to deter-
'mine size of parts" was compared'with the behavmoral statements |
in the communication orea in other occupations'within the cluster.
A.frequency tabulation was made to obtain the number of common be-
haW1oral statements for each area of human requirement that oc-
curred within the occupational cluster. The frequency of common-
alities was tabulated in the following areas:

l Common to all occupations within the cluster.

2 Common to several but not all the ocoupations
within the cluster

The results o% this'analysis, for each occupational‘cluster;
,are.included'in the course outline volumes. |
“he areas of human requirement that are common to the occupa-

tions included 1n eadh cluster have been 1dent1fied in the task

h;analysis sections of the course outline volumes with the followa w

Ving symbols. M., | e - -
A Common to all occupations within the cluster.-_s

ox Common to several but not all the occupations
’ within the cluster. i |

- ¢ Common within one oecupation.r~~

The completed task analyses and the identifioation of common .

| areas of human requirement for each occupational cluster provided

J the basis for course outlines in thesoccupational clusters of.;s

oonstruction, metal forming and fabr cation.#

and electro-mechani- “




. cal installatlon and: repalr.

The results of the .research w1ll prOV1de the content for
4~ithe establlshment of - a'pilot cluster\concept program in voca-
'_tional education at: the secondary school level.

.A,request for a second year grant has been made for the pur-
pose of preparing teachers for pilot cluster concept programs in
g'several local secondary school systems.o It is proposed that a

fthird year grant will be made to 1mplement the pllot programs in
order to obta1n some 1nd1catlon of the value of a cluster concept

program’ in vocational education.;'
»G;‘Summary

A review and. analys1s of the literature deallng with the iden-

‘ftlflcatlon of commonalltles 1nd1cated that the use of mathe-

matlcal technlques@wsuch-aswfactor~analysis,-were su1table for

.;gthe 1dent1f1catlon of commonalltles among a group of selected oc-

| cupatlons.v.A declslon'waswmade;-however,-to 1nvest1gate'other

Tnftechnlques of- 1dent1fy1ng commonalltles s1nce the goal of the pro-

‘ivject was to develop suggested course outllnes 1dent1fy1ng common-

?alities in a cluster of: occupatlons rather than explalnlng the

commonallties 1n terms of: a mlnlmum number of hypothetlcal factors.

A.researdh bulletin ent1tled The Development of Tralning Ob-
gjgg;_“gg'was found applicable to. the problem of ana1y21ng the

",1dentified occupations 1n the clusters. A.modlfledvprocedure,




: The initial step involved the development of task ‘identifi-

- cation inventories which- were submitted to representatives from
| umwnagement and labor in order to identify tasks that were required
foerob entry. Ihewidentifiedetaskm-uere;classified~into‘three*
~"'cate'gories=f:,-a T RN
 Level o

' The task is not needed for ‘the occupation and
would ‘not be included for further analysis.

Level,l

The task is needed for entry into the occupa
. tion and will be included for further aralysis.

- Level 2 o
The task is not needed for entry into the occu-
pation but will be needed scon after entry and
will be included for further analysis,

After the Job entry tasks were determined, the areas of hu-

man requirement (skills, mathematics, measurement, science, com~

“fmunication, and information) were. identified that were needed for

lthe performance of each task Each area of ‘human requirement
“istatement and each task statement was written in behavioral terms
*Gusing an action verb to describe the behavior, a noun to describe

Athe object of the behavior, and an. ‘adverbial or adjective phrase

. 3“to describe the results of the behavior.

An analysis was ﬁhen made to identify the common;areas of
human requirement for each oocupational cluster. Each behavioral
i,statement in an area of human requirement was’ compared with be-
- navioral’ statements m similar areas of human refuirement in other
*ﬁzoccupations within tne cluster.r A.frequency tabulation was made

?fto obtain the number of common behavioral statements for each area
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fof human requirement that occurrad within thewoccupational clus-
ffter. | | ; o | |
The completed task analyses and the: identified common area
Tuof human requirement provided the basis for the course outlines
éain the occupational clusters of: construction, metal forming and
ifabrication, and electro-mechanical installation and repair.
= The course outlines that grew out of the study are included

‘in three separate volumes of this repont. There is one for each

fffof the following. construction cluster, electro-mechanical in-

'"*nstallation and repair cluster, and metal forminq and fabrication

-cluster.i Each cluster area course outline is divided into a
.fufirst and second level program, These separate volumes also in-
_clude the following sectlcns. job entry tasks,‘task analysis, an

ﬁ‘éinatnuctionaliseqnence exmmple, and the common areas of human re-,,

! ;-‘i:?"'f-l PN ,' o, R L - e .‘ . : st o ‘/

.i;quimament ﬂ‘ffi,,-




78

"H. Re ferences

Bureau of Employment Security. v Tr;ainigg and Reference Manual
- for Job Analysis. Washington- Government Printing Office,
| 1965

| Bureau of Naval Personnel Handhonk .f..m: Naxal .QGS.EELiC:nal An-
alysis, NAVPERS 15803-A. Washington. Bureau of Naval Per—
sonnel, November, 1961 .

Christal Raymond E.,. and Joe H, Ward, Jr. "Applications of a
New Clustering Technique Which Minimizes Loss in Terms of
any Criterion Specified." Lackland Air Force Base, 'l'exas'
6570th Personnel Research Laboratory. |

Coombs, C, H. and G. A, Satter. "A Factorial Approach to Job -
FamiJ ies." ngchometrika, 14: 33—42, 1949,

Department of t"he Air Force Occupat:l.onal Anglysa.s, Air Force
Manual 35-2 Washington. Government Printing Office, 1961,

Gagnc., Robert M. /. and Edwin A, Fleishman. Psychology and Human
Pg;fgmance. New York: Henry Holt and Company, 1959,

J’ohnson, Duane Morton. “A Study of Responses to A Work Activi-

- ties Check List to Determine Functional Job Inter-Relation-

ships." Un'oublished Ph. D. dissertation, Purdue Universitv,
West Lafayette, Indiana, 1957.

Lindvall, C. M. "A Report of the Regional Commiss:.on on Educa-
tional Coordination and the Learning Research and Develop-

ment Center." Defining Educational Objectives. Pittsburgh,
Pennsylvania. University of Pittsburgh Press, 1964.

| Mager. Robert F. Preparing Objectives For Programmed Instruction.
| - San Francisco, California: Fearon Publishers, Incorporated,

1962,

Miller, Robert B., John D Folley, Jr., and Phillip R. Smith.

‘A Comparison of Job Requirements for Line Maintenance of
Iwo Sets of Electronic Equipment, AFPTRC-TR-54-83. Lackland

Air Force Base, Texas: Air Force Personnel and Training Re-
search Center, December, 1954,

Morsh, Joseph E. ’ Joseph M. Madden, and Raymond . Christal. Job
3 in the United States Air Force, Technical Report
WADD-TR-61-113. Lackland Air Force Base, Texas: Personnel

Laboratory, Wright Air Development Division, February, 1961,

Palmer, George J., and Ernest J. McCormick. "A Factor Analysis

of Job Activities," Jgu;ga; Qf Mg Psmho;m 45: 284~
289 August, 1961. | |




" v
: ’&
"
5
h‘




VA S
3 vt
LROST
e




1965- 196

AN INVESTIGATION A iiid lEl BENT OF THE CLUSTER
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:
PROBI.EM | There is a cmwmz need in todey s teehmcal society for high
 school graduates to have isaining, skills, and understanding com- ;

" mon to-a number of related occupations. Students trainied in specific skills are often -
limited in their choice of occupations and may lack the necessary qualuf' cations for .-
m°blllt! ina chanelne technoloreal cnvironment: o o

‘PROPOS AL ,- In order to p‘eovide a:\ individual with Ere’aten" occupetioml mo-
bility, the cluster concept has been propoeed as a program in voca-
tional educmon at the secondary eellool level.

AY

THE CI.UST ER CONCEP'I':

» | | _l’ e is aimed at die development of potentlal empioyees having
common skills and understandmze related toa famnly of occupatione.

- e_(differs from tbe convennonal vocatnonal programa in terms of

| eeope and depth. The usual vocational program is designed to prepare

. the individual for a specific jobsuchasa pattemmaker, auto mechanic,
‘carpenter, or plumber. In the cluster concept, skllla and understandings
would be common to a number of cccupations in a field. However, it . |
would not be an m-depth development into any one job.. This type of \ |

~ program would prepare the person to enter into a famlly of occupations ] \ s
- mtller than a specific oecupatnon. R o Y

e mnght mclude the followmz eumplee °f “C“m""‘l "’°“9‘.

.o famtller i, T | | o

- »Medncal and H.al&h o N '4
Home Facnlmee g L E
| Maehmmz S o

- Electnclty and Electromcn Par

] ! Commumemons




‘The initial prst of the study w:ll address itself to the appropmte-
AMOACH neu of the cluster concept and will mclude' .

. Acceptab:ltty of the product [the cmd\ent] by mdustry or employmz
groups, This wnll be obtained by personal interview. .
. Acceptabmty of euch a pmmm with school admamstrators. )

“The tecond pm of the study will ndemnfy the clueter arzas and the specific

occuparone in- each area. tlmt moulcl be appropnate for a clumr mmpt vocatlonal

A series of cluster course outlmes mcludm¢ reeource ami reference mateml-
will be developed !or speemc cluner areas. . | o “ |

g:ﬁzo.i::s The :lamr mmpt romm weuld prepare the otudent foe.

~ MOBILITY |

e Withm an occupational chister

" e om a mmphlcal basis
e wubm mdmtry or plant

A BROAD BASE OF I‘RAINING

e permnttme a wnder range of Job entry
oppormnmee :

BILITY

. m occupanonal chmce pauem

eprenmnmr -ro GAIN

I : : . 7

" ie baelmound for lelf appmul of mtereete
. j‘ and pommalmen : :
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: ;Bnclosureskz

ERIC

UNIVERSITY, OF MARYLAND

Dear

Under tha direction of Dr, Donald Maley, a.reseafch pro-

. ject in the Industrial Education Department of the University

of Maryland has been approved by the U.S. Commissioner of

R Education under the titie of "An Investigation and D2velopment

of the ‘Cluster' Concept as a Program in Vocational Education
at the Secondary School Level." c

‘mclosed you will find & copy of the brochure which
explainsg briefly the "cluster" concept research program and
its intended purposes and goals. It is our hope that you
might aid us in this project by participating in an interview
with one of the members of the research team. We would also
appreciate talking with other individuals who might have some

interest or information pertainent to the project. Because

of the importance of this project to industry as well as
education, we would be_interésted,in,ascertaining your views
concerning the need and acceptability for .such a program at

the secondary school level as well as the employability of
individuals who may pursue the proposed program. Your view-
point will be of great importance in evaluating the feasibility
of the "cluster" comcept., |

To retain accurate and reliable information, we would
like to tape record your opinions on this project., All infor-
mation will be held in strict confidence and will not be re-
produced by any medium. "If you are willing to participate in
this project by allowing us to interview you, please check
the enclosed card. o | |

””‘ffThank‘Yﬁg.de.Y°9ts¢°“ftesy'
o . - ; Sj;ncerely yours,

N i R,

Nevin R, Frantz
Project Coordinator

Ll
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"~ FORM FOR INDUSTRY

 pamm f,“‘;;w_ %ﬁiﬁﬁ  ;§w5u-'f“iﬂgzhv:zwzp.BY *
.onsAuzzamxon R S
| ADDRESS - e
PERSONS INTERVIEWED |
| ‘a., Name
| b, Title | !
PRODUCTS MANUFACTURED
NUMBER OF EMPLOYEES
occupamzous EMPLOYED

ME!HODS OF SELECTING AND REQUIREMENTS OF EMPMOYEES
a. Tests
b. ‘Subjects and/or Reqnlrements
- Unique- Requirements |
(1) Physical ‘Condition
(2) Attitude
(3) Other

B 7iREAcrgon TO THE CLUSTER CONCEPT PROGRAM

INEORMAEION AVAILABLE
- Job Descriptions
b " Foremen and Supervisora
: Future v1sit?

‘ oTuna counzurs U,




ka4
o

| ORGANIZATI

ADDRESS s R

 PERSONS INTERVIEWED. = - .
. - a, Name - - - . -

" 'a., students (non-academic) | -
" b. teachers (vocational and/or Industrial:

_PILOT PROGRAM POSSIBILITY EORERET
| INFORMATION RECEIVED DURING THE INTERVIEW -

'OTHER AVAILABLE INFORMATION .




pznsons mrnav:tmn | S e e
 b. Title. o e e e

© NUMBER OF MEMBERS = T SR

o ,’bcc’:upmxous- UNDER JURISDICTION - e

umuons or sm.mc'rxm AND moummm OF MEMBERS =
Tests ST

. b.unmmbjects and/or Raquiremengg-,mfg o
- Qe niqne kﬁqnirements R KA

. (1) rphysical Condition DT
(2 attitu@e .

- (3) Aaptitude |

REACTION 7O

I,NmRMATION

a. Job Descriptionsf;"‘ﬂ B
'b,_ Other |

A i Text Provided by ERiC




occupmxolvs_pnz';czp,.* S

w >

Lo mnm'*? ‘sr:cunrry

'PERSONS INTERVIEWED TR A R
ao Name R ; B | . . o .

NUMBER OF PEOPLE PLACED -

- g K

e tUnique
- [”:;. . €1)
S0 (2)

i“j‘ {3)
(4)

iRequirements
Physical - Q,:,
Attitude :
Aptitude o
Other -

omR'mmm'rIon AVAILABLE
| Job Descriptiona
OEhar







| The following is a list of people who have served as

oonsultanta for the ¢ luster Concept Project.

 Mr. A.G, ﬁ@aubi@n
Chief
‘ -~ Registration and Review
. : . Bureau of Apprenticeship and Training
: ‘U.Ss. Department of Labor
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| CLUSTER CONCEPT PROJECT
~ TASK IDENTIFICATION INVENTORY

Fededede dodededededede de dedeh A dede Rk e dede At e de e de sk e e ke de e ke et e et Ak A Ak A de ek ke ek ek
I. Information: =

1. Name’

. Position

2
3. Organizationu
. |

;- Address

5."Number of years'w1th present organlzatlon

6. Number of . years worked in occupation )

*********************‘1‘:************************************** ************

II. gg;gg;;gns On the following pages are llsted a number of p0351b1e
| Job-entry tasks associated with an occupation. Please review the
list and add any tasks that you feel should be included., After you
~ have reviewed the tasks and made any necessary additions, please
- review the list again and answer Question A listed on the questlon
~ sheet. You will find a space in back of each task for placing the
number which best answers Question A. When you have flnlshed ans-
wering Question A for.all the tasks go to Question B and finally
answer Question C for each task. If you have any questions at any

time, please feel free to call upon the*researdh assistants working
with you. e BN o ‘ .

***************************i***f*%****ﬁ%*******g****#*******************

III. Example: =~ - . < @ 0
° £ £ g
0O 0 O
- - |
FE RS BT
0] 0 0
| o P | O 0 0
. S ‘ 9 =2 9
, ; o T | | | | a a o
} | ! . i ;_‘ . - , ‘A» . : . o
,Laying out sheet metal for outtlng, bending,nm_
v,and jolning straight 1ine developments. |
?Laying out sheet metal for cutting; endrng, | .
5 and jolning cylinderical shapes.i 5 ']‘? | | o | | Aj
. i i [ “( | L P L . E
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_Quie.stion[ Alei‘ : 'How soon after an employee has been hired is he
T, _'yr»required to perform the task? :

Ceoay Within the first week
(2) ‘Jl’..ater than the tirst week, but within

. e ER@_ xSt month,

R o i' ~(’3“) : Later than the first month, but within -
e e th«e first three months.

o 4) L'at\er than the first three months.

| (5) - Never require‘d,' ,»toll perform the task.

Question Bs. How important is the task in accomplishing your
e \organization's purpose?

| \(1) Of great importance.~
| - (2) Above avorage :.mportance.
L ',-_.."’;‘;f’(fvés) About average importance. |

ey Below average importance.

‘*Tf?*f%(s)~ﬁ0f little importance.

| due‘etjion ‘Cs How difficult is it for your organization to
S conduct on-the-job training for t‘nis task?

""""‘-",‘(l) No difficulty at all

E -(2) 'A few difficulties that can be overcome
with ease, . |

- (3) 'SeVeral difficulties that can be ‘overcome
R .with some effort, o

| (4) Many difficulties that can only; be over- }‘ .
c«ome with Jreat effort o e s e
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. .

| imaterials used in mixing cement

| block

’Mbuilding site

deShoring sidewalls of earthen

Erecting batter boards at cor-
ners of excavation for a building

lxa uor3soNy

Setting up a- work area in order
to expedite the mixing of concrete
.on the job |

: Cleaning and oiling concrete forms
prior to and, after use on a buil-
~ding.

]

?HConstructing a box for measuring

‘ZConstructing a form for patio
bJocks

wConstructing a form for. sidewalk:'fwﬁ

Setting a section of sidewalk
- form to receive concrete at a

ditches to prevent cave-ins during

excavation ST T T R anq-_giifli

i e

a'TInstaIling footer ferms to re-“ .
cheive concrete for a foundation g
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Installing rods and spreaders
to space form sections befbre
pouring

Wiring and bolting forms to pre-.
~vent spreading during pouring o

“Bracingfsidewalls'of'forms‘to‘ o
;preventfspreading during”p¢gringg;_'--

Preparing a batch of _~prm

lime mortar .
cement | ,
cement-lime mortar
patented mortar
plaster |

"(’-by hand and by machine, at

the construction site

Pouring concrete for a section |
of a sidewalk v

Pouring a section of footing
~containing reinforcing roo.
for a house 3 . e

Embedding bolts in ooncrete to
provide :a place for securing
future construction

S
Pouring a small reinforced con=" =

crete slab suitable for a porch

deck on a house |

Installing anchor bolts in mason-' o

ry walls while pauring for a house o

. rFinishing a\smail concrete slab
¥ to provide utility and pleasing
‘-‘ : rm RPN A _ (K L
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Protecting a concrete slab follow-ﬂgff*-?
~ing finishing operations to pro_,_u/

vide for proper curing

Erecting scaffold for use by a

' ~mason at the building site

Preparing brick for use by thefi
mason on a house ‘

Cutting a flue tile to length for-MJur

a chimney in a’ house ,

Laying cement block for a wall
Jin stretcher courses for a
building o

;ftPointing up a section of a brick .
| wall to provide a finished =  _°
fappearance on a house" - :

Cleaning out mortar Joints Eor
tuck—pointing on a masonry wall

Remcving effloreScence from

‘bri. % or stone facing to 1mprove
appearance of tbe masonry

\

Applying colorless coating to |
waterproof masonry surfaces
above grade on a building

by

fAPPlying asphalt coating to
“WBterproof foundation walls
W g onak '




,"I‘he fol.i.owing‘, pages include a lzl.st cf verbs
'u.sed ih, describing the ‘:behavio: required for all




'-Adherinq ~ to jo:m parts t,ogkether with the use of adhes”’es"“‘
- f-',,___'Adjusting - to*
t:iLnAligning-- to adjust,_form. or bring t° a 11ne-;f.h

‘“;QfAllowing-m to supply 1n a. fixed regular quantity.“

le*Assisting - to lend aid or help to give support to.

'~¥ffﬂclamping ";compress, tQ.faSten .

brlngpto a satisfactory condition.y,g

Sy

'?Applying - to put into use specific 1nformation and obJects that
L w1ll be required to complete a task. .

“TpArranging - to put into proper order, to adopt

ilgAssembling - to fit together the parts of by one or more fasten-
' R ing methods. B

fi;Attaching ~ to bind to fasten. to connect or to adhere.v
'ffBackfilling - to refill ‘as in replacing excavated earth

N Bending - to- turn or force from straight or even to curved or~angu-
R lar.‘ s v REAN - 4 |

'_wBeveling - to cut or shape to- an 1ncline or slant

Blocking off~~ to close off in order to prevent passage.<‘f- . ]

$

Blowing - to remove foreign particles from an obJect through the
= use of compressed air..; s : . .

7yBolting - to fasten or secure w1th a bolt or bolts.

:]Boring - to machine a recessed hole enlarging that hole to SPec1-
' - fie dimensions.:w*“ L T . -

'dBracing - to fasten tightly, to draw tight or into a state -of ten-v
, ~ sion; to support so as to give firmness. h

J't>Brazing - to ‘make an adhesion ccnnection wmth a minimum of alloy
R which melts above 800 degrees F. and which flows by capil-
e lary'between clcse fitting parts.ﬂw*’~~ ‘

¥Calcularing - to determine'by mathematical processes, figure out

------ e . t : 1

‘*Checking - tﬂ insure correctness._jﬁiaﬂﬁ‘ﬁ~



Cleanlng out Ko to remove re51due«and make»free from obstructlon.

Comparlng f to examlne the character or qualitles of, especially

Computlng - to make calculatlons by'mathematlcal means.'”'d"

Convertlng.- to turn around transform, to change from one form

.l Counterborlng‘? to enlarge a hole to a. glven depth and dlameter.
| Counters1nk1ng - to chamfer a hole to recelve a flatJhead screw.
‘. Coverlng - to afford protection agalnst or compensation for.
Cuttlng - to d1v1de 1nto parts w1th an edged tool.

Demonstratlng - to show clearly, to prove or make clear by rea- -

Descrlblng - to represent or glve an account of in words. - )

Determlnlng -4to flx conclus1vely, to settle or decide by ch01ce

D1gg1ng,- to turn up, loosen,}or remove earth
Dlsassembling - to break down, take apart

Discharglng - to re11eve of a; charge, load or burden, to emlt or

Dlsconnectang -'to sever the connectlon of or. between.

kY

,Connectlng - to j01n,,fasten, connect unlte or l:nk together.'h

"fConstructlng - to put together the parts of, to bulld.

Diagn081ngvf to 1dent1fy the cause or nature Qf a condltlon, from

N to dlscover resemblances or differences.~'

...‘

' or—functlon to another.f .
: AR <) ‘ o

soning or ev1dence.,_

.i of. alternatlves or pos81b111t1es. o S .

; .

1ts 51gns or symptoms._'

al
v

. g1ve vent to.;-««

.‘.\

;_”DraW1ng - to create a likeness or a picture in outllne, to com- f "

munlcate an 1dea.

Edglngﬁ- to smooth andquund_as in: finidhingaﬁhe edge of a concrete
o slab while plastic.px ST PR AR
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s'T;?Eilminating - to set aside as unimPOrtant.,,;ﬁf’é 55;‘h

'“i{;{Embedding - to 1ay 1n surrounding matter, to bed

'7ggErect1ng - to raise, to build
'1,iflEvacuating - to make empty, to discharge through passages.

v jﬁfﬂExerc1sing - to bring to bear,‘to use repeatedly in order to
R o strengthen or. develop, to exert 1nfluence. |

l;ijxplaining - to make plain or understandable, to give the reason
- = “ for or cause of c

\

”“ﬂf“ﬁFastening - to attach, to maks fast and secure.
'Figuring - to calculate the value of something.‘
"ifFiling - to remove excess metal w1th the use of a file.

ézgjﬂFilling - to raise the 1evel of with fill

@

37fi%F1nishing-- to bring to an end according to spec1f1cations.
;Flaring - to open or spread outward | o

~“Flashing - to protect agains rain,- as the valley, hlp, or edge
| of roof, by sheet metal or a substitute, laid under
_j_or over the roofing or as in the case of doors and

‘ @gw1ndows, to. prevent w=ter from getting underneath the
~f31ding.a,—;s*: o ,

‘1;Flame cutting;-’a,process of severing ferrous metal by means of
oo = o the chemical action of oxygen on: the metal at high
N S temperatures using a torch for controlling the gas-
o e s s esiused for preheating and the oxygen for ‘sever-

"1ng the metal RN

~Vollow1ng - to watch steadily.

,7>§2?Form1ng - to. shape metal. to a desired form.

héto construct as a bulld1HQo bY fitting and uniting the
”;?parts of a skeleton. o

fGlazing - txﬁfurniSh@qr fit‘(a windown, a saSh ‘etc, ) With glass,
| . to 1ncluduvinstallation/of glaZing compound S

;rindrng - to remove excess material by pre551ng 1t against a ro-
(AT tating grinding"wheel S TR ;
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Hammerlng - to trlke repeatec blows as w1th a. hammer.
Handllng - to touch hold or otherw1se affect W1th the hand

Hanglng - to put. 1nto as much as can be held or convenlently con-
“*talned 4 -

Holding ~'to malntaln a grasp on..
Identlfylng - to establlsh the dentlty of
'Insertlng - to put or thrust in.
‘Inspectlng - to view closely 1n~critical inspection.
_Installlng - to set up or establlsh for. use._
Insulatlng - to separate from conducting bodles by means of non-
- conductors, as to prevent transfer of electr1c1ty,
“heat or sound i : :
Isolatlng - to set apart from others.
Interpretlng-- to explain the mean1ng of'
iJ01n1ng - to connect physically 1nto a'unit.
Keeping - to preserve for. future prov1sgon.
Knurllng - the operatlon that presses grooved hardened steel
wheels (knurls) into the surface of cylindrical work
-rotating in the lathe, to produce rows of uniformly
spaced serrations which prov1de a better grip, or
'for decorative purposes.

Lapplng - to. place over or. next to so ‘as to partlally or wholly
'tcover. ‘ .

Laylng - to put down or to put in place, apply.
Laylng out - to prepare material. for subsequent work operations,

Levellngu-fto make (a line or;surface) horizontal; to make flat
| . or level. |

fhlghtlng torch - to ignite the gas . mlxture at the nozzel of the
| - torch by a spark lighter.

L1sten1ng - to. pay attention: to sound
Locatlng - to place w1th1n required llmlts.

Lubricatlng - to apply a substance capable of reducing frlctlon,
: heat and wear, | o :

ER&C
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lg.Machining - to turn,‘shape, plane, mill drill or otherwise. re- . -
o > duce or- finish by machine operated tools.

‘Marking - to determine the boundaries of to designate as by a
- mark.~‘ S ,

%

"rSMating - to match or couple.

'"_Measuring - to ascertain the capac1ty or quantity as prescribed
S by estab11Shed standard.

. ‘Milling - to remove metal Wlth a rotating cutter'On a milling ma-
B o dhine.,f' S .

Mix1ng - to combine or blend into ore mass..~'
”fMounting - to attach 1n place.

Nalling - to fasten w1th a nail

,'.Necking - to machine a groove on a lathe around a cylindrical
R - shaft. e o - | -

'Observlng - to 1nspcct or take note of.

o _Offsetting --to place over against balance, to compensate for.

Oiling - to apply 011 to prevent adhesion.

-]'Opening - to make available for entry or passage by turning back“"
remov1ng, or clearing away. |

Operating - to put into action.
-_iParting - to cut pieces on a lathe w1th a parting tool. |
fiPlacing - to put 1nto & particular spot, to asslgn to a position.
Plugging - to make tight,.or secure by inserting a plug.

— Plumbing - to. adjust or test by a plumb line, to cause to be per-
| pendicular. ' .

pP01nt1ng up - to flnlSh a wall by filling the joint with cement,
, o mortar, or other material after the wall is built.

MPos1tioning - to put in proper positlon

\

Pouring - to cause or allow to flow in a stream..

| Practicing - to actually perform or apply knowledge. .
Preheg\ting - to heat beforehand |

ER&C
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‘Preparlng < to f1t, adapt or quallfy beforehand for a partlcu-””

~ lar burpose, end, -or condition; to make ready; to
put 1nto a state for use: or appllcatlon.

_Preservrng‘- to keep safe from 1n]ury, harm, or’ destructlon,

\

~;Prevent1ng - to ‘be 1n readiness for, to keep from'happenlng.,

'?Protectlng - to guard or: Shleld from 1njury.

Prov1d1ng - to take precautlonary measures, to supply what is
. B needed for ubst ranoe or support :

Puddllng - to compact or condense as w1th concreLe to ellmlnate
- a1r bubblesasu%v S . - B .

‘Dunchlng - to emboss, cut perforate, to strlke or press{sharply.‘

Puttlng - to plac@ in a speolfled p051t10n or rslat:l.ons‘h:l.po

.JRa;s1ng - to sut uprlght ny llftlng or buildlng.w‘

Reading - to percelve the meanlng of symbols.'

.Reamlng - to flnlSh a drllled hole to exact size w1th,a reamer.

'Re-assembllng - to flt together parts whlch have been together

‘before.
Rece1v1ng - to takeﬁor come 1nto possessron of

Recognlzlng ~ to percelve somethlng prev1ously known. .
Regulatlng - to flx or adJust the tlme, amount, degree, or . rate
. . Qf . . . , ;

l'.

Reseallng - to secure with a closure agalnst access or leakage 1n an

area that had prev1ously been sealed

Remov:ng - to change the locatlon of . ." ', ;'

'Repairlng - to restore to a sound state after decay, injury, de-

lapidation or partial destruction. To renew, revive
or rebulld o N . o e ,

Replacxng - to restore an operatlng unit £or a defectlve unit

Resurfac1ng - to proV1de W1th a new~or fresh sur:ace.;

’Restartlng - to start anew, to resume operatlon.

Re-testing}- a procedure used to 1dentify a condltion to evaluate
» ’ the operation of. oo o A
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fiunnlng“a‘bead - the process An. weldlng of depositlng or fu51ng
SR metals along edges to be Jolned a

Sandlng - to smooth by rubblng W1th an abra51ve,
Sav1ng - to preserve or guard from inJury, destructlon.,

Scraplng - to remove (excrescent matter) from a surface by usually
repeated strokes of an edged 1nstrument

Scrlblng - to mark a line on'by scratchlng w1th a. polnted lnstru-
‘ment. _ , ,

| Seallng = to- secure wlth a closure agalnst access or leakage.
Securlng - to make fast |

Selettlng - to choose from a groupg‘ | |
Serv101ng - to perform malntenance, supply, anc repalr work
Settlng = to put 1n desired position, adjustment or condltlon.

| Settlng up - to 1nst1tute, establish and found to put in opera--
tlon, to organlze.

Shuttlng off - to interrupt or stop¢°

Shorlng»n to support by shores or shore' to prop, to slcpe. shelve,

Soldering - to fasten metals together by adherlng another metal
- . to the two pleces of metal.

Softenm ng - to make soft or softer.:»
Spllclng - to unlte by cw1st1ng together.f
Spot facing - to machlne a circular spot on the surface of a part
: to furnish a flat' bearlng surface for the head of a
| o bolt or nut . o |
Spraylng -to dispexse or apply a spray.

Squaring - to .make square or- rectangular, to test for dev1at1on
” - from a rLght angle._‘ :

Staggering - to arrange in alternations or . overlappings of pos1-
| o tion. - o
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°7Stamping F_to,lmpress w1th scme. mark or design. - .

vwotlxrxng - *0 mlx llqulds w1th a paddle.
N Stopplng -wto brlng to a halt, tL cease. e - | s

‘Storlng - to lay away, to 1eave or deposlt 1n a place for preser—d
. ~vation or dlsnosal | L .

Stralghtenlng - to make or become tralght

“Strlklng an arc - to cause an electrlc arc to flre from the elec-
trode to the metal work p:ece.

ﬁTacking - small weld used to temporarlly hold Loqether components
. . .., of an assembly.,. _

Tamping\r to: drlve 1n or down by a succession of 11ght or medium'
e blows. | . . . “

'Tapping,- to produce 1nternal threads W1th a tap.
iTestlng - to 1dentiry a condltlon, to evaluate the operatlon of.
Threadlng - to form a ‘screw thread on or 1n.

°5Throw1ng»m to propel through the air in some manner, aS'w1th a
s | trowel 1n applylng mortar to a concrete block

;Tlghtenlng - to hold hlnd or fix securely or flrmly.

kx'

Tinning -~ to apply a coatlng of solder to the metals to be soldered
- . or to the solderlng copper.

Tracing'm to copy hg follow1ng a pattern.|
lTrowellng -~ to smooth mix, or apply'w1th a trowel
'Truing - to make level square or concentric.vu
s.Turnlng - to cause to move around an axis or center.'
;Twistlng - to cause to move with a turnlng motion.

Tying - to- fasten,_attach or close by means ‘of a tie, to form a
knot . G | e e e e

NS R

| Unrolllng - to unwind a roll open out.'gmf

- Unsolderlng - to remove solder from a soldered joint w1th the use] f .
- of heatr I I R Tt NI
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*”Utillzlng - to make use of

o - .




1Véntllating - to'expose tm a1r amd especlally to a current of
:,.;Jﬂﬁ S  fresh air £mr purifylng, curlng, or refreshing.‘

9

ﬁWéldlng —-to'fasten metals tog»ther by'means of interfﬁsing thej*f:‘
o metals. o S

thtlng down - to make wet.

, Wirlng - to‘furn1sh, blnd attadh string, set up, mount etc.
Q-V'V'Q; L 'w1th w1re._ S

ifa{ 5f;§Wr1t1ng -~to dnaW'or form by scarlng or 1nc1smng a surfaCe.

‘fgf_ngningfrftbﬁpléce’?qdfpack‘a’fillepgguéhlaa oskum in a pipe joint. |
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